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Introduction 


This report presents the results of the second annual electric 
power survey of capability and load which was conducted in March, 1956 by the 
Dominion Bureau of Statistics in co-operation with the Canadian Electrical 
Association. The 82 electric power producers covered by this survey include 
all major private and publicly - operated electric utilities and certain other 
power-producing companies. part of whose production is generally for sale to 
the public. These 82 electric power producers generated approximately 98% of 
the power for sale in Canada and approximately 90% of the total kilowatt hours 
produced in the country. The figures contained in this report can, therefore, 
be regarded as representative of the whole electric power industry in Canada. 
In some provinces, however, the percentage coverage is considerably lower than 
for the country as a whole. 


The first survey covered only capability and firm power peak 
loads, but, for the second survey, producers were also asked to report annual 
firm energy requirements. The results are presented for Canada as a whole and 
for each individual province for the ten years 1950-1959. 


Capability and load figures are based on the situation as it 
existed at the time of each company's annual firm power peak load. Throughout 
the report, the full amount of contractual commitments for firm power is 
reported. 


Net generating capability, as shown in the tables, is the out- 
put of generating facilities after deducting station service. It is based on 
actual operating experience assuming all equipment available at the time of 
the annual firm power peak load with no deduction for equipment not operating 
at that time, and with no allowance made for the effect of unfavourable water 
and ice conditions. Net generating capability should not be construed as 
representing the total installed capacity of the facilities on the basis of 
name-plate ratings. 


For the years 1950 to 1955, the net generating capability is 
shown for installations actually in existence during the month in which the 
firm power peak load occurred. For the years 1956 to 1959 it is forecast by 
adding new installations to the 1955 capability and deducting units retired. 


The power situation in any province or for the country as a 
whole can be presented in several ways. Two of these are contained in the 
report and are based on the demand within the province (Table 1) and the de- 
mand on the province (Table V). In each case the appropriate capability is 
also shown. Demand within the province is related to net capability which 
means generating capability plus purchases outside the province less deliveries 
outside the province. 


a 


Presenting the power situation within Canada and within the 
individual provinces provides a measure of the growth of the industry within 
geographic areas and is of interest in measuring the contribution of the 
industry to the economic growth of the country as a whole. Demand on the 
province, however, is related to gross capability which is generating capa- 
bility plus purchases outside the province and is of interest primarily from 
a utility point of view. 


Some care must be exercised in the interpretation of these data. 
For example, the difference between gross capability and total firm demand is 
an indication of available reserves of power. Since power producers are not, 
however, all fully interconnected, reserves of power cannot always be com- 
pletely utilized. 


Review of Survey Results 


Summary ; 
Net Generating Capability: The generating capability of Canada in 1955 


amounted to 13,905 thousand kilowatts, an increase of 6.1 per cent over the 
1954 total of 13,101 thousand kilowatts. The generating capability is expect- 
ed to be 19,339 thousand kilowatts in 1959, an increase of 39.1 per cent over 
1955. The proportion of thermal generation to the total is expected to rise 
from 12.6 per cent in 1955 to 15.4 per cent in 1959. 


Firm Power Peak Load: The firm power peak load or demand within Canada 
amounted to 12,291 thousand kilowatts in 1955, an increase of 10.5 per cent 
over the 1954 total of 11,125 thousand kilowatts. By 1959 the load is fore- 
cast to rise 39 per cent to 17,086 thousand kilowatts. 


Indicated Reserve: The indicated reserve in Canada in 1955 was 1,486 thous- 
and kilowatts and is expected to be 2,197 thousand kilowatts in 1959. 


Firm Energy Requirement: The indicated firm energy requirement in Canada was 
72,633 million kilowatt hours in 1955, an increase of 10.1 per cent over the 
1954 total of 65,978 million kilowatt hours. It is expected to climb to 10l,- 
508 million kilowatt hours in 1959 or by 39.8 per cent. 


Table 1 - Summary (Pages 13 to 24); This table presents the information which 


was collected from each of the 82 producers of power included in the survey, 
summarized for each of the provinces and for Canada. It shows the capability, 
firm power peak load, indicated reserve, and, for the first time, firm energy 
requirements. 


Table II - Net Generating Capability Within Provinces (Page 25): The growth 


in net generating capability as illustrated in Table II is quite impressive. 
During,the four-year period 1951-1955 the growth for Canada as a whole amounted 
to 4 million kilowatts or 40.9 per cent over the 1951 total. ‘he indicated 


le 


growth of 39.1 per cent during the forecast period 1955 to 1959 represents an 
additional 5.4 million kilowatts of net generating capability. The total 
growth, both actual and planned over the period 1951 to 1959, is 96 per cent. 


Although the forecast of net generating capability for Canada 
as a whole shows an increase of 96 per cent for the period 1951 to 1959, it 
varies considerably for the several provinces from a low of 31.8 per cent for 
Newfoundland to 204.8 per cent for British Columbia. 


Table III - Firm Power Peak Load within Provinces (Page 26): During the 


period 1951 to 1959 the firm power peak load or demand within Canada is ex- 
pected to increase by 8 million kilowatts or 87.9 per cent. 


Whereas the actual increase in firm power peak demand experi- 
enced during the period 1951 to 1955 amounted to 3.2 million kilowatts or 
35.2 per cent over the 1951 total, that forecast for the next four years 
amounts to 4.8 millions or 39 per cent over the 1955 total. 


The increase, 1951-1959, for Canada as a whole, reflects a 
fairly steady and consistent growth from the 9 million kilowatts in 1951 to 
17.1 million forecast for 1959. The actual growth experienced in the past 
four years, 1951 to 1955, amounted to a rate of 7.9 per cent per annum. The 
increase, forecast for the next four years 1955-1959 inclusive, is equal to a 
rate of growth of 8.6 per cent per annum. 


Table IV - Firm Ener Requirement within Provinces (Page 27): Kilowatt 
hours needed to meet the firm energy requirement within the country totalled 
72,633 million in 1955, an increase of 18,044 million kilowatt hours or 33.1 
per cent over the 1951 total of 54,589 million. During the period 1955 to 
1959, the firm energy requirement is expected to rise substantially each year 
to a total of 101,508 million kilowatt hours in 1959, or by 39.8 per cent. 

By 1959, the energy requirements are forecast to be almost double those in 
oS ie 


Table V_- Indicated Reserve (Page 28): The electric utility industry must 


provide sufficient power to meet demand and to provide for contingencies. 


Gross capability for any province may be defined as consisting 
of net generating capability (hydro plus thermal) plus purchases of firm 
power under firm obligation from utilities outside the province. Total demand 
for any province consists of firm power peak load within the province, plus 
any indicated shortage or rejected load as well as deliveries of firm power to 
utilities outside the province. In Table V, gross capability is related to 
total firm demand on the provinces and on Canada. The difference or indicated 
reserve, expressed as a percentage of total firm demand, shows to what extent 
productive resources have been able to keep pace with total firm demand in 
this rapidly growing industry. 


SB thse 


For the three years 1951, 1955 and 1959, the indicated reserves 
in Canada were 621, 1,486 and 2,197 thousand kilowatts, which correspond to 
reserves of 6.7, 11.9 and 12.8 per cent, respectively, over the total demand in 
those years. Figures for the various provinces and Canada vary considerably 
from year to year and are shown in detail in this table. 


Charts: On pages 6 to 12, five charts are presented to show results of 
the survey of the electric power industry in Canada in graphic form. 


Chart A - Net Generating Capability within Canada (Page Oi This chart 


portrays the rapid growth in ability to produce power and shows the extent to 
which thermal generation is becoming increasingly important. Total thermal 
generation has increased from 877 thousand kilowatts or 8.9 per cent of the 
net generating capability within Canada in 1951 to 2,981 thousand kilowatts 


or 15.4 per cent forecast for 1959. 


Chart B - Net Generating Capability within Provinces (Pages 7-8 yee This 


chart presents for each of the provinces, the information contained in Chart 
A. It illustrates the comparative importance of thermal and hydro generation 
within provinces. 


Chart C - Net Capability and Firm Demand within Canada (Page 9): Chart C 


provides an indication of the reserves available to meet firm demand for 
electric power within Canada. 


Chart D - Net Capability and Firm Demand within Provinces (Pagesl0-11 ): The 


fourth chart provides a graphic indication of the year to year ability of 
each of the provinces to meet its firm demand for electric power. 


Chart E - Firm Energy Requirement within Canada (Page 12): This is an illus- 


tration of the growth in Canadian firm energy requirements by years for the 
period 1950 to 1959. 


Pe 


DEFINITIONS 


NET GENERATING CAPABILITY 

The maximum net kilowatt output (after station service) avail- 
able from the generating facilities of the UTILITY or SYSTEM with all equipment 
available, at the time of the annual FIRM POWER PEAK LOAD, determined as the 


average kilowatt output for one hour with no allowance for outages of generat- 
ing units. 


FIRM POWER 


Maximum power always to be available, short of major outages 
caused by storm, explosion, strikes, etc. 


FIRM OBLIGATIONS 


Shall include only maximum commitments under contract agree- 
ments to accept or deliver power on an irrevocable basis. 


NET CAPABILITY 

The sum of net generating capability and purchases of firm 
power under firm obligation less deliveries of firm power under firm obligat- 
ion. 


FIRM POWER PEAK LOAD 


The annual FIRM POWER maximum average net kilowatt load of one 
hour duration within the UTILITY or SYSTEM. 


INDICATED DEMAND 

The sum of firm power peak load and indicated shortage. 
INDICATED RESERVE 

Net capability less indicated demand (+ or -). 
SYSTEM 

Two or more UTILITIES, having interconnections for the exchange 


of power, which although they may be separately incorporated, are controlled, 
managed or operated by one principal UTILITY. 


UTILITY 


The COMPANY, COMMISSION, or UTILITY reporting or included in a 
SYSTEM report under Section III (which generates at least part of its own 
power ). 
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CANADIAN ELECTRICAL ASSOCIATION STATISTICAL POLICY COMMITTEE 


Mr. N.T. Smith, 

General Manager, 

Nova Scotia Light and Power Co. Ltd., 
Halifax, Nova Scotia. 


Mr. J.L. Feeney, 

Chief Engineer, 

New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr. L. O'Sullivan, 

Assistant General Manager, 

Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. W.R. Way, 

Vice-President, Generation and Transmission, 
Shawinigan Water and Power Co. Ltd., 
Montreal, Quebec. 


Dr. R.L. Hearn, 

Chairman, 

Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. W.D. Fallis, 

General Manager, 

Manitoba Power Corporation, 
Winnipeg, Manitoba. 


Mr. D. Cass-Beggs, 

General Manager, 

Saskatchewan Power Commission, 
_ Regina, Saskatchewan. 


Mr. G.A. Gaherty, 
President, Calgary Power Ltd., 
Calgary, Alberta. 


Mr. T. Ingledow, 

Vice President and Chief Engineer, 
British Columbia Electric Co. Ltd., 
Vancouver, British Columbia. 


The Canadian Electrical Association Statistical Policy Committee 
serves as an over-all co-ordinating agency for these surveys - the connect- 
ing link between the Dominion Bureau of Statistics, The Canadian Electrical 
Association and the interests of the electric power utility industry-at-large. 
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ELECTRIC POWER SURVEY COMMITTEE 


Mr. W.K. Murray, 
Nova Scotia Light and Power Co. Ltd., 
Halifax, Nova Scotia. 


Mr. A.J. Cyr, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mri J.C. sAneLifrs 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Dr. Huet Massue, 
Shawinigan Water and Power Co. Ltd., 
Montreal, Quebec. 


Mr. W.S. Preston, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. C.P. Haltalin, 
Winipeg Electric Company, 
Winnipeg, Manitoba. 


Mr. W.A. Reed, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. M.M. Williams, 
Calgary Power Ltd., 
Calgary, Alberta. 


Mr. H.W. Smith, 
British Columbia Engineering Company Ltd., 
Vancouver, British Columbia. 


. Mr. G.A. Richardson, 
Dominion Bureau of Statistics, 
Ottawa, Ontario. 


The function of an Area Representative is primarily to act as the 
direct liaison between the company representatives in his area and the Dom- 
inion Bureau of Statistics on all matters relating to the power survey. For 
this reason Area Representatives must have the complete co-operation of 


Company representatives in securing the information required for the power 
survey. 


ar te 
ai 1 a ee 


i .. ch eo 
J a oh ip is § 708 : 
‘aang ae 


rn : / 
eo Ue akg 7 ; 
7 : av . : e “sy 
suo Phy, ae of Jie oe " 

; . — ‘ r. ae | 


| De ee ; 
eS - 


a > 7 7 


ne 
i ea Se aS ae ae, bya : bol 


iy. Me Behe ' 


q 


* 


ey avenge, FOr, 


\eeebeetimaactl Dm Cok... Pl Cee teen ee NS Ty 


Np 


CANADA 


Third 
ANNUAL ELECTRIC POWER SURVEY 
OF CAPABILITY AND LOAD 


March, 1957 


din 
; IRR AF 
A Lis Nf Q ¥ 
m + 
4 NS 
> ZA B WW 2 
/ 
eS a atl 


DOMINION BUREAU OF STATISTICS 
Public Finance and Transportation Division 
Transportation and Public Utilities Section 


DOMINION BUREAU OF STATISTICS 
Public Finance and Transportation Division 


Transportation and Public Utilities Section 


Third 


ANNUAL ELECTRIC POWER SURVEY OF 
CAPABILITY AND LOAD 


March, 1957 


Published by Authority of 
The Right Honourable C. D. Howe, Minister of Trade and Commerce 


8504-542-37 Price 50 cents 


Epmonp Croutier, C.M.G., O.A., D.S.P., Queen’s Printer and Controller of Stationery, Ottawa, 1957. 


Introduction 


TABLE OF CONTENTS 


Review of Survey Results 


Definitions 


Chart A: 


Chante. 


Chart C: 


Chart D: 


Chartiks 


Table 1: 


Table II: 


Table III: 


Table IV: 


Table V: 


Net Generating Capability within Canada, 
1950 through 1960 


Net Capability and Firm Demand within Canada, 
1950 through 1960 


Net Generating Capability within Provinces, 
1950 through 1960 


Net Capability and Firm Demand within Provinces, 
1950 through 1960 


Firm Energy Requirement within Canada, 
1950 through 1960 


Summary by Provinces and Canada, 
1950 through 1960 


Net Generating Capability within Provinces, 
1950 through 1960 


Firm Power Peak Load within Provinces, 
1950 through 1960 


Firm Energy Requirement within Provinces, 
1950 through 1960 


Indicated Reserve, 1950 through 1960 


Canadian Electrical Association Statistical Policy Committee 


Electric Power Survey Committee 


Page 


10 


12 


13 


25 


26 


2d 


28 


eH 


8 


Introduction 


This report presents the results of the third annual Electric 
Power Survey of Capability and Load which was conducted in March, 1957 by the 
Dominion Bureau of Statistics in co-operation with the Canadian Electrical 
Association. The 108 electric power producers covered by this survey include 
all major private and publicly - operated electric utilities and certain other 
power-producing companies. These 108 electric power producers generated 
approximately 93% of the total kilowatt hours produced in the country. The 
figures contained in this report can, therefore, be regarded as representative 
of the whole electric power industry in Canada. In some provinces, however, 
the percentage coverage is considerably lower than for the country as a whole. 


Previous surveys incorporated only those major power-producing 
companies which sold part of their generation to the public. However, this 
year all power producers of 10,000,000 kilowatt hours or over were included in 
the survey regardless of whether they sold any energy. For comparative purposes, 
figures back to 1950, have been amended to include these additional companies. 


Capability and load figures are based on the situation as it 
existed at the time of each company's annual firm power peak load. Throughout 
the report, the full amount of contractual commitments for firm power is re- 
ported. 


Net generating capability, as shown in the tables, is the out- 
put of generating facilities after deducting station service. It is based on 
actual operating experience assuming all equipment available at the time of 
the annual firm power peak load with no deduction for equipment not operating 
at that time, and with no allowance made for the effect of unfavourable water 
and ice conditions. Net generating capability should not be construed as 
representing the total installed capacity of the facilities on the basis of 
name-plate ratings. 


For the years 1950 to 1956, the net generating capability is 
shown for installations actually in existence during the month in which the 
firm power peak load occurred. For the years 1957 to 1960 it is forecast by 
adding new installations to the 1956 capability and deducting units retired. 


The power situation in any province or for the country as a 
whole can be presented in several ways. Two of these are contained in the 
report and are based on the demand within the province (Table 1) and the de- 
mand on the province (Table V). In each case the appropriate capability is 
also shown. Demand within the province is related to net capability which 
means generating capability plus purchases outside the province less deliveries 
outside the province. 


ty 


Presenting the power situation within Canada and within the 
individual provinces provides a measure of the growth of the industry within 
geographic areas and is of interest in measuring the contribution of the 
industry to the economic growth of the country as a whole. Demand on the 
province, however, is related to gross capability which is generating capa- 
bility plus purchases outside the province and is of interest primarily from 
a utility point of view. 


Some care must be exercised in the interpretation of these data. 
For example, the difference between gross capability and total firm demand is 
an indication of available reserves of power. Since power producers are not, 
however, all fully interconnected, reserves of power cannot always be completely 
utilized. 


Review of Survey Results 


Summary : 


Net Generating Capability: The generating capability of Canada in 1956 
amounted to 14,983,000 kilowatts, an increase of 5.9 per cent over the 1955 
total of 14,147,000 kilowatts. The generating capability is expected to be 
22,111,000 kilowatts in 1960, an increase of 47.6 per cent over 1956. The 
proportion of thermal generation to the total is expected to rise from 14.3 
per cent in 1955 to 19.5 per cent in 1959. 


Firm Power Peak Load: The firm power peak load or demand within Canada 
amounted to 13,917,000 kilowatts in 1956, an ‘increase of 11.0 per cent over 
the 1955 total of 12,536,000 kilowatts. By 1960 the load is forecast to rise 
36.8 per cent to 19,040,000 kilowatts. 


Indicated Reserve: The indicated reserve in Canada in 1956 was 1,008,000 
kilowatts and is expected to be 3,011,000 kilowatts in 1960. 


Firm Energy Requirement: The indicated firm energy requirement in Canada was 
82,679,000,000 kilowatt hours in 1956, an increase of 11.7 per cent over the 
1955 total of 74,032,000,000 kilowatt hours. It is expected to climb to 114,- 
365,000,000 kilowatt hours in 1960 or by 37.6 per cent. 


Table 1 - Summary (Pages 13 to 24): This table presents the information which 


was collected from each of the 108 producers of power included in the survey, 
summarized for each of the provinces and for Canada. It shows the capability, 
firm power peak load, indicated reserve, and firm energy requirements. 


Table II - Net Generating Capability Within Provinces (Page 25): The growth 


in net generating capability as illustrated in Table II is quite impress{fve. 
During the four-year period 1952-1956 the growth for Canada as a whole amounted 
to 3,979,000 kilowatts or 36.2 per cent over the 1952 total. The indicated 


rowth of 47.6 per cent during the forecast period 1956 to 1960 represents 
nm additional 7,128,000 kilowatts of net generating capability. The total 
rowth, both actual and planned over the period 1952 to 1960, is 101 per cent. 


Although the forecast of net generating capability for Canada 
is a whole shows an increase of 101 per cent for the period 1952 to 1960, it 
‘aries considerably for the several provinces from a low of 48.0 per cent for 
lewfoundland to 258.4 per cent for Alberta. 


able III - Firm Power Peak Load Within Provinces (Page 26): During the 
riod 1952 to 1960 the firm power peak load or demand within Canada is ex- 


ected to increase by 9,096,000 kilowatts or 91.5 per cent. 


Whereas the actual increase in firm power peak demand experi- 
mced during the period 1952 to 1956 amounted to 3,973,000 kilowatts or 40.0 
er cent over the 1952 total, that forecast for the next four years amounts 
© 5,123,000 or 36.8 per cent over the 1956 total. 


The increase, 1952-1960, for Canada as a whole, reflects a 
airly steady and consistent growth from the 9,944,000 kilowatts in 1952 to 
9,040,000 forecast for 1960. The actual growth experienced in the past four 
ears, 1952 to 1956 amounted to a rate of 10.0 per cent per annum. The increase, 
orecast for the next four years 1956-1960 inclusive, is equal to a rate of growth 
£9.2 per cent per annum. 


able IV - Firm Energy Requirement within Provinces (Page 27): Kilowatt hours 

eeded to meet the firm energy requirement within the country totalled 82,679,000,000 
n 1956, an increase of 23,873,000,000 kilowatt hours or 40.6 per cent over thé 

952 total of 58,806,000, 000. poring the period 1956 to 1960, the firm energy 
equirement is Beesdted to rise substantially each year to a botal of 114,365,000,000 
ilowatt hours in 1960, or by 37.6 per cent. By 1960, the energy requirements are 


orecast to be almost double those in 1952. 


able V - Indicated Reserve (Page 28): The electric utility industry must provide 


ufficient power to meet demand and to provide for contingencies. 


Gross capability for any province may be defined as consisting of 
jet generating capability (hydro plus thermal) plus purchases of firm power under 
irm obligation from utilities outside the province. Total demand for any province 
onsists of firm power peak load within the province, plus any indicated shortage 
r rejected load as well as deliveries of firm power to utilities outside the 
rovince. In Table V, gross capability is related to total firm demand on the 
rovinces and on Canada. The difference or indicated reserve, expressed as a 
ercentage of total firm demand, shows to what extent productive resources have 
een able to keep pace with total firm demand in this rapidly growing industry. 


Sa ee 


For the three years 1952, 1956 and 1960, the indicated reserves 
in Canada were 905,000, 1,008,000 and 3,011,000 kilowatts, which correspond to 
reserves of 8.3, 6.8 and 15.1 per cent, respectively, over the total demand in 
those years. Figures for the various provinces and Canada vary considerably 
from year to year and are shown in detail in this table. 


Charts: On pages 6 to 12, five charts are presented to show results of the 
survey of the electric power industry in Canada in graphic form. 


Chart A - Net Generating Capability within Canada (Page 6): This chart 


portrays the rapid growth in ability to produce power and shows the extent to 
which thermal generation is becoming increasingly important. Total thermal 
generation has increased from 1,331,000 kilowatts or 12.1 per cent of the net 
generating capability within Canada in 1952 to 4,316,000 kilowatts or 19.5 per 
cent forecast for 1960. 


Chart B - Net Capability and Firm Demand within Canada (Page 7): Chart B 


provides an indication of the reserves available to meet firm demand for 
electric power within Canada. 


Chart C - Net Generating Capability within Provinces (Pages 8-9): This chart 


presents for each of the provinces, the information contained in Chart A, It 
illustrates the comparative importance of thermal and hydro generation within 
provinces. 


Chart D - Net Capability and Firm Demand within Provinces (Pages 10-11): The 


fourth chart provides a graphic indication of the year to year ability of 
each of the provinces to meet its firm demand for electric power. 


Chart E - Firm Energy Requirement within Canada (Page 12): This is an illus- 


tration of the growth in Canadian firm energy requirements by years for the 
period 1950 to 1960. 


i. 
DEFINITIONS 
NET GENERATING CAPABILITY 
The maximum net kilowatt output (after station service) avail- 
able from the generating facilities of the company, utility or system with all 
equipment available, at the time of the annual firm power peak load, determined 
as the average kilowatt output for one hour with no allowance for outages of 


generating units. 


FIRM POWER 


Maximum power always to be available, short of major outages 
caused by storm, explosion, strikes, etc. 


NET CAPABILITY 

The sum of net generating capability and purchases of firm 
power under firm obligation less deliveries of firm power under firm obligat- 
ion. 


FIRM OBLIGATIONS 


Shall include only maximum commitments under contract agreements 
to accept or deliver power on an irrevocable basis. 


FIRM POWER PEAK LOAD 


The annual firm power maximum average net kilowatt load of one 
hour duration within the company, utility or system. 


INDICATED DEMAND 
The sum of firm power peak load and indicated shortage. 


INDICATED RESERVE 


Net capability less indicated demand (+ or -). 
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CANADIAN ELECTRICAL ASSOCIATION STATISTICAL POLICY COMMITTEE 
—_——————— 


Mr. G.A. Gaherty, 
President, Calgary Power Ltd., 
Calgary, Alberta, 


‘Mr. N.T. Smith, 

General Manager, 

‘Nova Scotia Light and Power Co. Ltd., 
Halifax, Nova Scotia. 


Mr. J.L. Feeney, 

Chief Engineer, 

New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr. L. O'Sullivan, 

Assistant General Manager, 

Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. W.R. Way, 

Vice-President, Generation and Transmission, 
Shawinigan Water and Power Co. Ltd., 
Montreal, Quebec. 


Mr. A.W. Manby, 

General Manager, 

Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. W.D. Fallis, 

General Manager, 

Manitoba Power Commission, 
Winnipeg, Manitoba. 


Mr. D. Cass-Beggs, 

General Manager, 

Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. T. Ingledow, 

Vice President and Executive Engineer, 
British Columbia Electric Co. Ltd., 
Vancouver, British Columbia. 


The Canadian Electrical Association Statistical Policy Committee 
Serves as an over-all co-ordinating agency for these surveys - the connecting 
link between the Dominion Bureau of Statistics, The Canadian Electrical Association 
and the interests of the electric power utility industry-at-large. 
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ELECTRIC POWER SURVEY COMMITTEE 


Mr. W.K. Murray, 
Nova Scotia Light and Power Co. Ltd., 
Halifax, Nova Scotia. 


Mr. A.J, Cyr, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr. J.C. Antliff, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Dr. Huet Massue, 
Shawinigan Water and Power Co. Ltd., 
Montreal, Quebec. 


Mr. W.S. Preston, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. C.P, Haltalin, 
Manitoba Hydro-Electric Board, 
Winnipeg, Manitoba. 


Mr. W.A. Reed, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan, 


Mr. M.M. Williams, 
Calgary Power Ltd., 
Calgary, Alberta, 


Mr. H.W. Smith, 
British Columbia Engineering Company Ltd., 
Vancouver, British Columbia. 


Mr. G.A. Richardson, 
Dominion Bureau of Statistics, 
Ottawa, Ontario. 


The function of an Area Representative is primarily to act as the 
direct liaison between the company representatives in his area and the Dominion 
Bureau of Statistics on all matters relating to the power survey. For this reas 
Area Representatives must have the complete co-operation of Company representatives 
in securing the information required for the power survey. 
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Introduction 


This report presents the results of the fourth annual Electric 
Power Survey of Capability and Load which was conducted in March 1958 by the 
Dominion Bureau of Statistics in cooperation with the Canadian Electrical 
Association. The Electric Power Survey embraces all producers of electric 
energy in Canada which generate 10,000,000 kilowatt hours or more per annum. 
The 1958 report is based on returns from 128 companies, half of which are 
utilities and the other half industrial establishments which generate power 
primarily for own use. As these 128 producers account for approximately 99 
per cent of total generation in Canada, figures presented in this report may 
be regarded as being representative of the entire industry. 


The statistics presented are for the years 1950, and 1952 - 1961 
inclusive, the latter four years on a forecast basis. Capability and load 
figures are based on the situation as it existed at the time of each company's 
annual firm power peak load, load being calculated in terms of contractual 
commitments for firm power. 


Generating capability is the maximum output that can be maintained 
at time of annual firm power peak load. Net generating capability refers to the 
amount left after power used in station service is deducted. It is calculated 
on the basis of actual operating experience assuming all equipment in working 
order and available for use. Net generating capability should not be construed 
as representing installed capacity a term used in reference to the name plate 
ratings of generating equipment as designated by the manufacturers. 


The power situation in any province or for the country as a 
whole can be presented in several ways. Two of these are contained in the 
report and are based on the demand within the province (Table 1) and the demand 
on the province (Table V). In each case the appropriate capability is also 
shown. Demand within the province is related to net capability which means 
net generating capability plus purchases less deliveries outside the province. 


Presenting the power situation within Canada and within the 
individual provinces provides a measure of the growth of the industry within 
geographic areas and is of interest in measuring the contribution of the 
industry to the economic growth of the country as a whole. Demand on the 
province, however, is related to gross capability which is generating capability 
plus purchases outside the province and is of interest primarily from a utility 
point of view. 


Some care must be exercised in the interpretation of these data. 
For example, the difference between gross capability and total firm demand is 
an indication of available reserves of power. Since power producers are not, 


however, all fully interconnected, reserves of power cannot always be completely 
utilized. 


Review of Survey Results 


Net Generating Capability: Total net generating capability in Canada rose 9.9 
per cent between 1956 and 1957 to 16,469,000 kilowatts from 14,983,000. Further 
annual increases totalling 42.6 per cent over the next four years are expected 
to result in a net generating capability in 1961 of 23,484,000 kilowatts, The |. 
proportion of thermal generation to the total is expected to rise from 14.1 per 
cent in 1957 to 21.1 per cent in 1961. 


Companies reporting for the first time this year accounted for 
134,000 kilowatts or .8 per cent of total 1957 net generating capability. 


Firm Power Peak Load: Firm power peak load within Canada stood at 14,925,000 
kilowatts in 1957, an increase of 7.2 per cent over the 1956 total of 13,917,000. 
The forecast tor 1961 is 19,526,000 kilowatts, an estimated rise of 30.8 per cent 


Indicated Reserve: The indicated reserve for Canada rose to 1,394,000 kilowatts 
from 975,000 in 1956. By 1961, it will have risen to 3,851,000 kilowatts, a 
reserve equivalent to 16.4 per cent of net capability as compared with this 
year's 8,5 per cent. 


Firm Energy Requirement: The increase over 1956 was not as large as forecast 
one year ago. A gain of 5.0 per cent raised the firm energy requirement to 06,- 
333,000,000 kilowatt hours, an amount considerably less than the 91,834,000,000 
kilowatt hours forecast. Firm energy requirement is now expected to increase 

to 114,478,000,000 kilowatt hours by 1961, a level approximating that forecast 
for 1960 one year ago. 


Table 1 - Summary (Pages13 to 24): This table presents capability, firm power 


peak load, indicated reserve and firm energy requirement summarized for Canada an 
for each of the provinces. 


Table 2 - Net Generating Capability Within Provinces (Page 25): Net generating 
capability is presented in this table by province. The growth over the last 
four years for most provinces has been quite impressive, the gain of 107.8 

per cent in British Columbia being the largest. Between 1953 and 1957 the 
growth in Canada as a whole amounted to 4,566,000 kilowatts, a gain of 38.4 
per cent. During the next four years an indicated growth of 42.6 per cent 
will add 7,015,000 kilowatts to net generating capability resulting in an 
overall increase for the period 1953-1961 of 97.3 per cent. Growth in the 
individual provinces will during the period vary from a low of 41.5 per, cent 
in Newfoundland to 196.1 per cent in British Columbia. 


Table III - Firm Power Peak Load Within Provinces (Page 26): Actual and fore- 
cast data on firm power peak load indicate an increase within Canada between 
1953 and 1961 of 8,896,000 kilowatts or 83.7 per cent. Whereas the increase in 
demand between 1953 and 1957 amounted to 4,292,000 kilowatts or 40.4 per cent 
the increase estimated for the next four years is 4,604,000 kilowatts or 30.8 
per cent. 


Table IV - Firm Energy Requirement Within Provinces (Page 27): Kilowatt hours 
needed to meet the firm energy requirement within the country totalled 


86,333,000,000 in 1957, an increase of 22,893,000,000 or 36.1 per cent over the 
1953 total of 63,440,000,000. By 1961 the firm energy requirement is expected 
to reach 114,476,000,000 kilowatt hours following a further four-year increase 
of 32.6 per cent. 


Table V - Indicated Reserve (Page 28): This table shows the relationship 
between the demand for power and the ability to meet it in each of the provinces 
and in Canada as a whole. Demand on the province consists of firm power peak 
load within the province plus any indicated shortage or rejected load plus 

firm power deliveries outside the province. Gross capability consists of net 
generating capability (hydro and thermal) within the province plus purchases of 
firm power under firm obligation from sources outside the province. The 
difference between gross capability and firm demand is the indicated reserve, 
and this, expressed as a percentage of total firm demand, can be used as a 
measurement of the industry's ability to satisfy demand and meet contingencies. 


For Canada as a whole the reserve is expected to rise from a low 
of 6.9 per cent in 1956 to a high of 23.2 per cent in 1960. In 1957 it was 
1,394,000 kilowatts or 9.2 per cent. Reserves for individual provinces in 1957 
varied from a high of 78.6 per cent in Prince Edward Island to a low of 2. 5¢per 
cent in Ontario. Since not all systems are fully interconnected, it should be 
remembered that reserves of power cannot always be completely utilized. 


Charts: On pages 6 to 12, five charts are presented to show results of the 
survey of the electric power industry in Canada in graphic form. 


Chart A - Net Generating Capability Within Canada (Page 6): This chart portrays 
the rapid growth in ability to produce power and shows the extent to which 
thermal generation is becoming increasingly important. Total thermal generation 
is expected to increase from 1,720,000 kilowatts or 14.5 per cent of the net 
generating capability within Canada in 1953 to 4,959,000 kilowatts or 21.1 per 
cent in 1961. 


Chart B - Net Capability and Firm Demand Within Canada (Page 7): Chart B 
provides an indication of the reserves available to meet firm demand for 
electric power within Canada. 


Chart C - Net Generating Capability Within Provinces (Pages 8 - 9): This chart 
Presents for each of the provinces, the information contained in Chart ya 
illustrates the comparative importance of thermal and hydro generation within 
provinces, 


Chart D - Net Capability and Firm Demand Within Provinces (Pages 10 - 11): The 
fourth chart provides a graphic indication of the year to year ability of each 
of the provinces to meet its firm demand for electric power. 


Chart E - Firm Energy Requirement Within Canada (Page 12): This is an illustra- 


tion of the growth in Canadian firm energy requirements by years for the period 
1950 to 1961. 
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DEFINITIONS 


NET GENERATING CAPABILITY 

The maximum net kilowatt output (after station service) avail- 
able from the generating facilities of the company, utility or system with all 
equipment available, at the time of the annual firm power peak load, determined 


as the average kilowatt output for one hour with no allowance for outages of 
generating units. 


FIRM POWER 


Maximum power always to be available, short of major outages 
caused by storm, explosion, strikes, etc. 


NET CAPABILITY 


The sum of net generating capability and purchases of firm power 
under firm obligation less deliveries of firm power under firm obligation. 


FIRM OBLIGATIONS 


Shall include only maximum commitments under contract agreements 
to accept or deliver power on an irrevocable basis. 


FIRM POWER PEAK LOAD 


The annual firm power maximum average net kilowatt load of one 
hour duration within the company, utility or system. 


INDICATED DEMAND 


The sum of firm power peak load and indicated shortage. 


INDICATED RESERVE 


Net capability less indicated demand (+ or -). 
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CHART-A 
NET GENERATING CAPABILITY WITHIN CANADA 
L950 9.64 
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CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEE 


Mr. G.H. Thompson, Chairman 
Mr. N.S. Crerar, Vice-Chairman 


Policy Sub-Committee: 
Mr. G. A. Gaherty, (Chairman) 
President, Calgary Power Ltd., 
Calgary, Alberta, 
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Halifax, Nova Scotia. 
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Chief Engineer 

New Brunswick Electric Power Commission, 
Fredericton, New Brunswick 
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Canadian Electrical Association, 
Montreal, Quebec 
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Montreal, Quebec 
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Shawinigan Water and Power Co. Ltd. 
Montreal, Quebec. 


Mr. A. W. Manby, 

General Manager, 

Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 
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General Manager, 

Manitoba Power Commission, 
Winnipeg, Manitoba. 
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General Manager, 

Saskatchewan Power Corporation 
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Mr. T. Ingledow, 

Vice President and Executive Engineer, 
British Columbia Electric Co. Ltd. 
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The Policy Sub-Committee serves as an over-all co-ordinating 
agency for these surveys, the connecting link between the Dsminion Bureau of 
Statistics, The Canadian Electrical Association and the interests of the 
electric power utility industry-at-large. 
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Members of the Surveys Sub-Committee serve as area representative 
The function of an area representative is primarily to act as the direct liaison 
between the company representatives in his area and the Dominion Bureau of 
Statistics on all matters relating to the power survey. For this reason area 
representatives must have the complete co-operation of company representatives 
in securing the information required for the power survey. 
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Introduction 


This report presents the results of the fifth annual Electric Power Survey 
of Capability and Load which was conducted in March 1959 by the Dominion Bureau of 
Statistics in cooperation with the Canadian Electrical Association. The Electric 
Power Survey embraces all producers of electric energy in Canada which generate 
10,000,000 kilowatt hours or more per annum. The 1959 report is based on returns 
from 130 companies, half of which are utilities and the other half industrial estab- 
lishments which generate power primarily for own use. As these 130 producers account 
for approximately 99 per cent of total generation in Canada, figures presented in 
this report may be regarded as being representative of the entire industry. 


The statistics presented are for the years 1950, and 1953 - 1962 inclusive, 
the latter four years on a forecast basis. Capability and load figures are based on 
the situation as it existed at the time of each company's annual firm power peak 
load, load being calculated in terms of contractual commitments for firm power. 


Generating capability is the maximum output that can be maintained at time 
of annual firm power peak load. Net generating capability refers to the amount left 
after power used in station service is deducted. It is calculated on the basis of 
actual operating experience assuming all equipment in working order and available for 
use. Net generating capability should not be construed as representing installed 
capacity a term used in reference to the name plate ratings of generating equipment 
as designated by the manufacturers. 


The power situation in any province or for the country as a whole can be 
presented in several ways. Two of these are contained in the report and are based on 
the demand within the province (Table I) and the demand on the province (Table V). 

In each case the appropriate capability is also shown. Demand within the province is 
related to net capability which means net generating capability plus purchases less 
deliveries outside the province. 


Presenting the power situation within Canada and within the individual 
provinces provides a measure of the growth of the industry within geographic areas 
and is of interest in measuring the contribution of the industry to the economic 
growth of the country as a whole. Demand on the province, however, is related to 
gross capability which is generating capability plus purchases outside the province 
and is of interest primarily from a utility point of view. 


Some care must be exercised in the interpretation of these data. For ex- 
ample, the difference between gross capability and total firm demand is an indication 
of available reserves of power. Since power producers are not, however, all fully 
interconnected, reserves of power cannot always be completely utilized. 


Review of Survey Results 


Net Generating Capability: Total net generating capability in Canada in 1958 
amounted to 18,628,000 kilowatts, an increase of 13.1 per cent over the 1957 total | 
of 16,469,000 kilowatts. Further annual increases totalling 28.8 per cent over the 
next four years are expected to result in a net generating capability in 1962 of 

23,999,000 kilowatts. The proportion of thermal generation to the total is expecté 
to rise from 14.6 per cent in 1958 to 22.9 per cent in 1962. 


Firm Power Peak Load: Firm power peak load within Canada in 1958 was 15,485,000 
kilowatts, an increase of 3.8 per cent over the 1957 total of 14,925,000. The I 
forecast for 1962 is 20,137,000 kilowatts, an estimated rise of 30.0 per cent. | 


Indicated Reserve: The indicated reserve for Canada rose to 2,991,000 kilowatts 
from 1,394,000 in 1957. By 1962, it will have risen to 3,756,000 kilowatts, a re- | 
serve equivalent to 18.6 per cent of firm demand as compared with this year's 19.1) 
per cent. 


Firm Energy Requirement: Firm energy requirement rose 1.0 per cent in 1958 to 
87,173,000,000 kilowatt hours from 86, 333,000,000 in 1957. A rise of 7.6 per cent} 
to 93,841,000,000 kilowatt hours is forecast for 1959 and an increase of 33.7 per | 
cent to 116,545,000,000 for 1962. ] 


Table I - Summary (Pages 13 to 24): This table presents capability, firm power pe) 


load, indicated reserve and firm energy requirement summarized for Canada and for | 
each of the provinces. Tables II - V compare provincial rates of growth in each re} 
these categories with that for Canada as a whole. 


Table II - Net Generating Capability Within Provinces (Page 25): During the four=" 


year period ended 1958 net generating capability in Canada increased 39.8 per cent} 
to 18,628,000 kilowatts from 13,328,000. A further rise of 28.8 per cent to | 
23,999,000 kilowatts is forecast for the next four years. Provincial rates of in-. 
crease based on actual and forecast data for the period 1954-1962 range from a hig) 
of 182.3 per cent in Alberta to a low of 42.2 per cent in Newfoundland, the compa-- 
rable figure for all Canada being 80.1 per cent. 


Table III - Firm Power Peak Load Within Provinces (Page 26): Firm power peak load 
is expected to rise 30.0 per cent during the next four years compared with an actu} 
increase of 36.3 per cent between 1954 and 1958. In the eight-year period 1954-19 
a growth in firm power peak load of 183.2 per cent is indicated in Saskatchewan an’ 
181.2 per cent in Alberta. The forecast increase for all Canada is 77.3 per cent. 
20,137,000 kilowatts from 11,359,000. 


Table IV - Firm Energy Requirement Within Provinces (Page 27): In contrast to the} 
decline in the rates of growth forecast for net generating capability and firm pow} 
peak load for the next four years, firm energy requirement is expected to rise 33. | 
per cent between 1958-1962 compared with an actual increase of 29.4 per cent betwe | 
1954 and 1958. The eight-year increase of 73.1 per cent forecast for all Canada : 
compares with a rise of 199.9 per cent forecast for Saskatchewan, 159.5 per cent f} 
Alberta and 140.8 per cent for British Columbia. 


Table V - Indicated Reserve (Page 28): This table shows the relationship between |} 
the demand for power and the ability to meet it in each of the provinces and in | 
Canada as a whole. Demand on the province consists of firm power peak load within} 
the province plus any indicated shortage or rejected load plus firm power de liveri] 


Pe cee 


yutside the province. Gross capability consists of net 
and thermal) within the province plus purchases of firm power under firm obligation 
from sources outside the province. The difference between 8ross capability and firm 
lemand is the indicated reserve, and this, expressed as a percentage of total firm 


jemand, can be used as a measurement of the industry's ability to satisfy demand and 
weet contingencies. 


generating capability (hydro 


For Canada as a whole the reserve is expected to rise from a low of 6.9 
er cent in 1956 to a high of 27.8 per cent in 1960 and then decline to 18.6 per 
ent in 1962. In 1958, it rose to 19.1 per cent from the year earlier figure of 9.2 
er cent. Reserves for individual provinces in 1958 varied from a high of 62.5 per 
ent in Prince Edward Island to a low of 11.4 per cent in Ontario. Since not all 


ystems are fully interconnected it should be remembered that reserves of power 
annot always be completely utilized, 


harts: On pages 6 to 12, five charts are presented to show results of the survey 
£ the electric power industry in Canada in graphic form. 


mart A - Net Generating Capabilit Within Canada (Page 6): 
apid growth in ability to produce power and shows the extent 
ation is becoming increasingly important. Total thermal generation is expected to 
crease from 1,609,000 kilowatts or 12.1 per cent of the net generating capability 
within Canada in 1954 to 5,494,000 kilowatts or 22.9 per cent in 1962. 


This chart portrays the 
to which thermal gene- 


hart B - Net Capability and Firm Demand Within Canada (Page 7): 
indication of the reserves available to 
.thin Canada. 


Chart B provides 
meet firm demand for electric power 


bart C - Net Generating Capability Within Provinces Pages 8 - 9): Chart C illus= 
bates the growth in capability and the comparative importance of hydro and thermal 
pneration within provinces. 


wart D - Net Capability and Firm Demand Within Provinces (Pages 10 - 11): This 
part provides a graphic indication of the year to year ability of each of the 


fovinces to meet its firm demand for electric power. 


art E - Firm Energy Requirement Within Canada Page 12): Chart E shows the growth 
Canadian firm energy requirement during the period 1950 - 1962. 
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DEFINITIONS 


ET GENERATING CAPABILITY 


The maximum net kilowatt output (after station service) available from the 
enerating facilities of the UTILITY, SYSTEM or INDUSTRIAL ESTABLISHMENT with all 
quipment available, at the time of the annual FIRM POWER PEAK LOAD, determined as 
ne average kilowatt output for one hour with no a 
aits. 


llowance for outages of generating 
[RM POWER 


Maximum power always to be available, 


short of major outages caused by 
-orm, explosion, strikes, etc. 


:RM_ OBLIGATIONS 


Shall include only maximum commitments u 


nder contract agreements to accept 
’ deliver power on an irrevocable basis. 


iT CAPABILITY 


The sum of net generating capability and purchases of firm power under 


rm obligation from other utilities less deliveries of firm power under firm obli- 
tion to other utilities, 


RM POWER PEAK LOAD 


The annual FIRM POWER maximum average net kilowatt load of one hour dura- 
on within the UTILITY, SYSTEM or INDUSTRIAL ESTABLISHMENT. 


DICATED DEMAND 


The sum of firm power peak load and indicated shortage 


DICATED RESERVE 


Net capability less indicated demand (+ or -). 


3TEM 


| Two or more UTILITIES, having interconnections for the exchange of power, 
(ch although they may be separately incorporated, are controlled, managed or oper- 
2d by one principal UTILITY. 


CLITY 


The Company, Commission, or UTILITY reporting or included in a SYSTEM 
ort under Section IV (which generates at least part of its own power). 
| 


| 


USTRIAL ESTABLISHMENT 


—————— ee ee 


A firm which generates power primarily for use in own plants. 


ClaVMRGE JAN 


= Gn 


NET GENERATING CAPABILITY WITHIN 
[9$O—1962 


THOUSANDS OF KILOWATTS 


26,000 


24,000 


22,000 


20,000 


10,0090 


8,000 


6,000 


4,000 


2,000 


CANADA 


THOUSANDS OF KILOWATTS 
26,000 


24,000 


PREG, aCe | 


TOTAL 


“THERMAL: 


1950 


52 
1951 195s 


1954 
i939 


1956 1958 


iSorG i959) 


22,000 


20,000 


18,000 


16,000 


| 4,00@% 


12,000 


10,000 


FORECAST 
8,000 


EGR SERRE 


6,000 


1960 1962 


1961 


<= 
2 
<x 
ZZE, 
<q 
O 
= 
AS 
i 
= 
oO 
FE 
<x 
en 
LJ 
Ko) 
Oo 7 
ail 
(ag 
— © 
Le. 
{op) 
OY = 
as 
<x 
SS 
= 
=I 
aa) 
<a 
oO 
<x 
O 
thes 
uJ 
Ze 


(oe) (e) (e) je) 
(e) oO (2) 


“LV MN ONV NOMNA 


29,09, 85, 96, 6S, O0G6! 29, 09, 8S, 99 bS, 


[| je 


00! 


OYGAH 


002d 


OO¢ 


a ee «| 
TIWWYSHL 


MOIMSNONS MAN 


OS6| 29, 09, 8S, 9S, BS, OSGI comOO SS ose va} OS6 


C9) O89] BS RIS vSF 


Asvo340s 


Osél 
: O 


oxen 


OOS 


OO¢ 


OOv 


OOv 


OOS 


eS | 


009g 


009 


SLIVMOTIM JO SONVSNOHL 


cIer—OS6! 


SSONIAOYNd NIHLIM ALITNIEGVdVO ONILVYSNSS LAN 


SLLYMO1IN JO SONVSNOHL 


Dy Relyin| 2 


VIGWN109 HSILIYS 


29, 09, 8S, 9S, bs, 


OS61 


VLYAE1V 


29,09, 85,96, 7S, OG6I 
| 


NVMSHOLVMSVS 


29,09, 85,99 pS OG6l 
SSS 


VEOLINVW 


29,09,85,95, 7S OG6I 


Pelee - 


a a 


TWWYSHL 


Hi 


OlYVLNO 


29, OF, 8G, 95, pS, 


OS61 


0384Nd 


29,09, 85,96 pS Océ 


000'6 


SLLVMOTIX JO SONVSNOHL 


2961— OG6I 
SAONIAOY¥d NIHLIM ALITISVdVO ONILVYSNAOD LIN 


— 000'6 
SLLVMO1I¥ 30 SONVSNOHL 


600 


THOUSANDS OF KILOWATTS 


'54 '56 ‘58 ‘60 ‘62 


YUKON AND N.W.T. 


1950 


‘62 


a 


—— 

SSS CKXXCC 
BWC 
BAW ASS 


54 56 58 
NEW BRUNSWICK 


NET CAPABILITY 
Denotes indicated 
reserve 


—j<—— 


1950 


FIRM DEMAND 


62 


GGG Gf 7g7g79 5 WOOK 
IX D>—CRR MAA IKE 
SE SS 
TW CG qq nnad0 
BCG. é 
EE SKiK ' SG 
EE SS 
CREA QQ GQG GGG 

RI EEWG 


KO 50: — b96 2 
54 '56 a 
NOVA SCOTIA 


1950 


'54 ‘56 ‘58 60 62 


PRINCE EDWARD ISLAND 


1950 


on 
Ld 
S 
2 
= 
oO 
a 
al 
2 
cs 
he 
= 
a 
z 
< 
ea 
Lu 
fa) 
= 
a 
Lo 
a 
Zz 
<x 
> 
- 
Bs 
a 
<I 
a 
< 
O 
kr 
uu 
Zz 


‘62 


‘60 


54 oe ne 


1950 


BAAN 


THOUSANDS OF KILOWATTS 


} 9,000 


60 '62 


To 

memes N 
MQ AC SN 
IS 
os 
LESSSs 


56 58 


THOUSANDS OF KILOWATTS 


54 
BRITISH COLUMBIA 


1950 


ALBERTA 


1950 


TTS AA 
SASKATCHEWAN 


1950 


0'62 


[350 —l96z2 


NET CAPABILITY 
Denotes indicated 
reserve 
FIRM DEMAND 
54 56 58 6 
MANITOBA 


1950 


ee 
INK AS AN SS ee me _ 
N sen \ 


aeeeeeeeen 


ONTARIO 


n 
Lu 
O 
= 
> 
o) 
or 
ae 
= 
a 
= 
= 
Q 
Z 
at 
= 
Lu 
Q 
= 
o 
Le 
S 
Za 
i 
> 
kK 
=) 
oa) 
<I 
al 
at 
O 
Ke 
Lu 
= 


1950 


54 '56 
QUEBEC 


SN 
MOOR w»xwxwn 5 


1950 


THOUSANDS OF KILOWATTS 
9,000 


pie 


FIRM ENERGY REQUIREMENT WITHIN CANADA 


ISSO ShIG6E 


BILLIONS OF KILOWATTHOURS BILLIONS OF KILOWATTHOURS | 
re) | 


120 


1950 1952 1954 1956 1958 1960 1962 
195] 1953 55) LQG i959 1961 


13 


O6€ “ZIT 200 ‘OTT 761 ‘ZOT 990 ‘S6 | Len 8g SOs ‘lg ISt “Eg 799°SL 66989 818 ‘79 TE? ‘TS 

Sg £76 SCC GOGrD | 797 *T CLEP 927 ‘T ZEE ST LSet BLE ‘T 81h ‘T 

S78 £96 ag ii GtZ‘T : 797 °T call! 922 ‘T CEC LSE ‘T SLE ‘T BIT 

SHS “OTT 090 ‘60T 1L6 ‘OOT 148 ‘€6 €LT‘L8 €£E 98 St ‘ze CEL HL ere “19 Oh ‘€9 €10 ‘0S 

= 2 = £6 oss 9S “T gle IT iS Sle 

S75 “OTT 090 ‘601 TL6 ‘OOT T¥8 ‘€6 080 ‘8 €S/ “Sg 62908 HSL °EL TEE ‘29 Len *€9 SE9 “6% 
ee eee 

SOU Oo He Sebove MOT Poy S NOPD ISIS ren 


OSL ‘E+ 8LZ ‘H+ 616 ‘H+ T00 ‘y+ 166 ‘Z+ H6E ‘T+ GL6 + 0S% ‘T+ L6L ‘T+ €60 ‘I+ £69 + 
LET ‘OZ £98 ‘8T 99S °/T €€7 ‘OT G8 ‘ST 676 “HT L16‘E€T 9ES ‘ZT 6SE ‘TT €€9 ‘OT 0€s ‘8 
= = = = G ly 49 % 08 LIZ 
LET ‘0Z £48 ‘8T 99S SLT €€7 ‘91 S84 ST €26 ‘HT 028 ‘ET CLYECT SSESTT €S¢ ‘OT ele ’g 
Di Seve Faw Ovw | TeV Nei Oey 
€68 ‘€Z SZI ‘EZ S8h ‘72 Er ‘07 | 9L7 8ST 61 ‘91 768 “YT 986 ‘ET 9ST SET 9ZL ‘TI L81‘6 
90T 90T ZST 7ST 2ST OST LYT 991 9LT LLT 9LT 
= = = = = = 9¢ ¢ y = = 
= ‘; ie < = ia ‘ a = . = ) 
67'S SS8‘¥ 81Z‘h CIS" pel are 9ZE *Z (GIN URE 9E6 ST 609‘T OZZ‘T gs 
SOS ‘8T 9LE‘8T 614 ‘81 YLO‘LT 716 ‘ST €vT ‘HT 178 ‘ZT DRCCed OLE TT €8T ‘OT SLS ‘8 
7961 1961 0961 6S61 
8S61 LS61 9S6T SC6I S61 €S6T OS61 


CTSvoqauod 


S]IeMOTTY JO SpuesnouL 


VaYNYD - 


(ZI + I1) epeueg uo juemertnbei K3i9ua WIT ‘ET 


(q + ®) TeIoL (2) 


$27eIS pejtun (q) 
seoutaoid 19y30 (v) 


+03 A8ieue MITFZ Jo saezreatjeq ‘7 


(OL + 6) epeued utyzTm 


Jueusitnber ASiaue w1itz pajeotpuy yi 


a3ejIoys poqeotpuy ‘OI 


epeur) UTYITM JUeMeITNber AZ10us mITy <- 


*INANAYINOTA ADWANG Wala 


(L - 4) s0UesTeTFTC *g 


*GAMASHY CHALVOIGNI 


(9 + S) epeue) uTYITM pueMep pejeoTpul */ 


eseIIOYsS peyeoTpul *g 


epeue) UTUIIM “¢ 


*CVOT AVad WIMOd WALA 


(€ - 2 + 1) 4a trqedeo yon +H 


sabes perzun (q) 
seouTAoId 1sy70 (ke) 


707 temod wizy Fo satieatteq “¢ 


se2e3$ peitun (qy¥ 
saoutaoid 19y30 (ke) 


*WorZ TeMod WATFZ Fo szdqaoay +z 


TeateyL (q) 
o1phy (e) 


:437[Tqedeo SutqZereues JoN Me 


* ALITI@V¥d VO 


= a% = 


ee ee 


PES 


€0€ 


Tle 


7961 


£99'T 

101 88 
101 88 
29S ‘T 78 1 
29S ‘T 28041 
ty + 4€ + 
092 252 
09% 2S% 


LSvowuod 


ZOE 68% 
vat val 
SY i] 
TL? 897 
1961 0961 


99€ ‘1 


SY 
600 


6561 


LSvoauod 


9 


9 


0 


4 


£ 


ia 


8 


"7 9” 
uy) 9” 
ZE‘T tohofoeak 
ce‘T eee ‘1 


LLVMOTI4O 


€ + to. 
€é (X04 
€@ Cle 
9% £7 

9 
@ 62 
He 0% 
S61 LS61 


aya uo quemeztnbex AB19u0 wzya "el 


1€ - - - - (4 + ¥) Tea0], (0) 
- - - ~ - saqyvas peatun (q) 
1€ - - - - seoufAoad azaya0 (v) 
10) ABL9Uo WATZ JO SOFAPATLOd "ZT 
LET 667 ‘1 Ee ‘T 061 ‘T 850°T (OT + 6) POUFAOAd UTYATA 
Quowerynber Adi9ue WAyy poeRPOTpUL “TT 
sd Ol 6 * s aBuj10Y48 pezwoFpUuL “OT 
HLEST 687 ‘T G22 ‘tT 061 ‘I 850 ‘T aouyAoad upyayM Quomerznbear ABr9Ue MATZ *6 
PINGNaaT Node AMINA WHT 
GCROT T.T 1K 
cr + 91 + Iz tz Tl + (LZ - 4) eousrazzTa 6*g 
:YAWASAY CaLVOTONT 
vn 102 z0z 61 “LT (9 + G) eoUTAoAd UPYITM puvwiap poawoTpUL */ 
z 1 1 2 « osvja0ys peavoypuy *9 
22% 907% 102 S61 LLT aouyAord upyatM *G 
:QVOT Aviad WAMOd Wald 
uy i a Fe a 
9¢z ‘¢2z £22 L1z 881 (€ - 2 + 1) AdFTTQUdwo JON *H 
= “ “ “ . seavas pearun (4) 
9 % & - . seouytAoad azaya0 (#) 
!09 aemod mayy JO BeTAPATTOM “fF 
« = . - - s99u9S peatun (4) 
* “ - - - saoupaoad rzay90 (e) 
moray t9mod wayyy Jo sqdzaooy *z7 
LZ 91 91 ST at yemreyL, (4) 
S1z 10% LO@ 702 9L1 oaphy (2) 
:AQETTQudeo Buyaer9ues JON ‘T 
?RITTTAVa vO 
9561 SS61 S61 £961 OS61 


15 - 


LOT 96 98 9L 69 09 €¢ TS 7] TY Te 
3S = ee eee 
LOT 96 98 9L | 69 09 eS 185i 94” TY TS 
LOT 96 98 OL 69 09 §S TS 94 18y/ Te 
Sd DOR hey MO TD ty 0 SNOITTIW 
cl + Tiles Sita 80+ OT 10 ay Jee Te [ie a Seen cf + 
Via (4 14 8T 9T val’ (as (ae IT OT 8 
WG (<a 1&4 8T 91 val (ai (a! IT OT 8 
LSvoqguod | oe asa Fare af 

9€ 9¢ 9E 97 | 9% S@ 8T 81 8T 81 OT 
9E 9€ 9€ 92 97 SZ 81 8I 8T 8I OT 
C961 T96T 096T 6S61 

8561 LS61 9S6T SS61 HS6T £S61 OS6T 


LSvoqguod 


S}7eMOT TY JO Spursnoyl, 


GNVISI GYVMdd GONIYd - AUYWWANS 


Sn meemmeeemmmeeeeesee 


(ZI + IT) 20utAord 
24a uo jusmeaTnber A3zeue mzztyq *¢y 


(q + 8) TPIOL (9) 


se7e27S peatun (q) 
seoutAoid tayI0 (ke) 


$03 AB1Eue WITZ Jo satreatjaq A 


(Ol + 6) e0utAoad upYyaTA 
Juemertnber A8ieue wmITy peqeoppuy 77 


aseqioys peyeo;pul ‘oy 


souftAoid utyyTA Juemeztnbear A81auea DIT 6 


7 INGNAMINOTA ADWANA Wala 


(Z - 7) eouVexesztq +g 


>HAUASHA CALVOIGNI 
(9 + ¢) aouTAoad upyaTA puelep pozeotpuy */ 
aseqioys peqeotpul “9 


aoutAoid utyytM *¢ 


*(WOI Avad WAMOd Wala 


(€ - 2 + 1) Satttqedes qaN  *y 


s97e9§ peqtun (q) 
seoutAoird 19430 (er) 


+07 Jemod mayzy Jo satrsazjeq ‘¢ 


s97e7S peatun (q) 
saouTAoid 1ay30 (e) 


imozz temod watz Jo szdtaoay 4 


TeazeyL (q) 
o1psy (e) 


[AQT Fqedeo Buz Ze1r9ues yen af. 


+ ALITIGVd VO 


16 - 


976 ‘T 678 *T [ASE 479 'T T6S ‘T Ly‘ 764 ‘T G9E‘T 87 ‘T Clear 468 
WA! €T ras Tl Or 8 8 8 L L 3 
val €T a a OL 8 8 8 bs L 9 
716 ‘T 918 ‘T S7L‘T €19‘T | 18S ‘T 994 ‘T 9847 ‘T BS eal ecg LCD 168 
716 ‘T 918 ‘T Sour €19‘T 18s ‘T 99% °T 9847 ‘T Loe ‘T LECAN linea 168 
$a OH LiVyMO?t i w 10 oN 0-2-7 7 ER 
Se ne 
got+ 611+ O€Tt+ 9ET+ | CL 16 + SL 401+ 89 + 6S + Ov + 
LTY S6E GLE TSE | SEE CCE TO€ 8LZ 87C 6£7 LOT 
- 3 = = = e = ss € % ” 
L19 S6E SLE HSE SEE 7E TOE 8Lz SH SEZ £91 
| 
LSvoaguzod | TVALOV 

S¢cS y1S SOS 067 807 CLZ Ole cE OTe 862 L0Z 
3 : € & € rd @ 4 c é c 
99€ 996 99€ 99€ 18¢ 682 (a/K4 877 88T 9LT 96 
6ST 8hT (aal Let Let 97I 9ET 9ET O€T Vial €1T 
796T T96T 096T 6S6T 

8S61 LS61 9S61 SS6T HS6T S61 OS61 


LSvVvoOauod 


SjyeMOT TY JO SpuesnoyL 


YWILOOS VAON - AUYVANNS 


T Wave 


TCT etka GaN a 


GvOI GNV ALITIGVdVO dO ATAUNS WAMOd OLALOAIA TVNNNV HLAld 


ay} uo Juoweitnbet A8iaue wizy 
(q + 8) TeI0L (2) 


saze3s peatun (4) 
saoutaoid 19y30 (e) 


103 A8iaue WATF Jo saTsAT{e 


(Ol + 6) 20uUTAoAd uTYITA 
queweatnbea AB8ieue WATS payeoTpuy 


a8eqioyus pezeoTpul 


aoutAoid uTYyqTA Juowertnbez AZieue wIT A 


> INGNAYINOEA ADYANA Wald 


(L - y) eouereszTa 


(ZI + TI) eoutaoad 


“C1 


8 


‘HAMASHA CALVOICNI 


(9 + ¢) aoutTAoid ufFYITM pueMep pezeoTpUl 
a8eqioys peyeoTpul 


soutAoid uTUuyTM 


yd 


“9 


"S 


*CVOT AVad YAMOd WALA 


(€ - 2 + 1) Satttqedeo 3eN 


seqeqs peatun (q) 
saouzAoid 19470 (®) 


03 Zemod maty Jo SetIVATTeE 


seqe3g§ pedtun (4) 
saoutAoid 1ayj0 (fe) 


tmoay 1aMod wmitTy Jo sqydteley 


TewmreyL (q) 
o1p4H (®) 


:Aqtttqedes Sutjersues JaN 


mi 


> ALITIGVd VO 


17 - 


“paestacy 


SUnow LIV A OT LT» SON OUT Witt W 

08 + c6 + 69 + bh 86 + O9F* Cy + 61 + 1st 2 6€ + cL + 
O9€ ive LTE 96¢ €L7 8SZ £97 9€7 O1c 102 LLT 
= = 5 x = = + I = = = 
O9€ TIVE LTE 962 €LZ 8Sz £72 SEZ O12 TO? LEY 

TESvVvoaguod | TVOALOYV 
a7 £€7 98E ele | TLE 8Te 987 SSZ 1874 0v7~ 681 
8 8 6 6 6 8 S S S 9 S 
L L 6 6 8 S S y c é 4 
957 677 T0Z 88T L8T €LT LT adi CET cel cOT 
S8I S81 SBT S81 SBI 8vT ram ert aa crt 06 
c96T T1961 096T 6S61 
SF 8S6T LS61 9S6T SS6T HS61 €S6T OS61 


ZSvoauod 


S}JEMOTTY JO SpuesnoyL 


MOIMSNNUA MAN 


- XAWWWNS 


(ZI + T1) e0utaoid 
242 uo juemeitnber AZzaue mITy orf 


(4 + ®) TeI0Z (9) 


$e7e1S peitun (q) 
seoutAoid 1ayIQ (ze) 


$03 A81aue WATF Jo saTxeatleq -*7T 


(OL + 6) e°0uTAord uTyITm 
Jueweitnber ABieusa wATzZ pejeotpuy AT 


a3ejIoys pejeoTpuy “OI 


aouTAoid utTyaTM Jueueatnbaz AZ19us GIIG 6 


*INANANINOTA ADUANT Wald 


(ZL - 7) eoueresztq *g 


*HAMASHY CALVOIGNT 
(9 + ¢) aoutaord uzyaTM puemep peqweotpuy oy 
eseqioys pezeorpuy “9 


aouTaoid ufzuqIM ‘¢ 


*CVOT AVad YAMOd WALA 


(€ - 2 + 1) Aatttqedes yen “y 


s93e3S peitun (q) 
saoutAoid 18430 (e) 


$0} tamod mitTzy Jo satiaatteq “¢ 


s97e3S peatun (gq) 
seoutaoid iay;9 (ke) 


:wotz temod wmIztzZ Jo sqdzaoay +z 


TemieyuL (q) 
orpAH (ke) 


:AQT[TqQedeo Buzqersues oN mi 3 


* ALITIG Vd VO 


18 - 


*sTseq mi0q 


L16‘Ly 69S ‘Hh 629 ‘Ov 9e7 ‘LE 756 ‘SE S76 ‘9€ THe SLE 16S ‘VE 9LL°ZE 9E9 ‘TE 084 ‘Sz 
187 ‘7 6L4 57 LLY *y 697 ‘17 197 °7 096 ‘7 809°” OSsl‘y 178 ‘7 976 ‘% S16 ‘% 
067 067 064 067 067 Sey 16% 06% 067 06% 06% 
166‘€ 686‘E L86‘€ 6L6‘€ 16 ¢ SLO‘? LI1‘¥ 092 ‘4 Tee *y ven SY Aa, 
gen ‘Er 980 ‘Ov SyT ‘9E L9L‘ZE 169 ‘TE Gee te H€9°ZE 148 67 656 ‘LZ ZIL ‘97 69S ‘07 
= o e = = 07S 96 ‘T Z9E T I €21 
9E7 En 980 ‘0% Sy S9E LOL‘ZE 67 ‘TE Gye ‘TE ggo ‘Te 6L4 ‘67 4S6‘LZ TTL ‘92 tH 07 
SO He lay MiOMial Wt OM (San Ost Ter a W 
197 “T+ Sel ‘I+ CLT “C+ 169 T+ 040 ‘T+ jy (aa: 6Su + 6c” + Ic¢ + ges + Gey + 
4788 ‘9 Z9E‘9 9c8°¢ 6LE‘S 7672'S LLn*S 666 ‘4 Il? ‘¥ 760 ‘4 6S6‘E HLI‘€ 
= = 7 = = ah vA, 3 v7 * 
8g‘9 Z9E 69 968‘ 6LESS 7675S GLYS TS6‘¥ LoE‘y 760 ‘4 TS6‘€ ETS 
iS yy > aeao a | T Valu ey: 
Gv ‘8 Ly1 ‘8 8Z1 ‘8 OTO‘L | ZEE‘9 SIL‘s “STS 078 ‘4 £494 €4S ‘7 609‘€ 
LS LS ES LS LS 9¢ 9¢ 9S 9S 9¢ 9S 
60L LOL “OL €0L €L9 769 169 62L 61L lel Zel 
= S a = = a7 S 7 - = 
91 91 91 6 6 v T T T I 
TL IL 19 19 19 GS 9€ 9€ ce ce 92 
9788 $78 ‘8 Z18‘8 OOL‘L 766 ‘9 90% ‘9 "SBS €es‘s SLEess o0E ‘Ss OLE‘y 
Z96T 1961 096T 6S61 
8S6T LS6T 9561 CS6l S61 €S61 OS6T 


LSvoauod 


Sq} eMOTTY JO SpuesnoyL 
oagan -  AYVANNS 


IT Wlavi 


GVOT GNV ALITIGVdVO dO AYAUNS YAMOd OLALOFIA TVANNV HLd1a 


(ZI + TT) eoutaoad 
ayy uo jJuemeiztnber A3ieue mITy 


(q + ®) TeqIOL (9) 


seqe7s peatun (q) 
xSeouTAoid 1eyI0 (e) 


109 ABisue WITT JO seTisaty{aq 


(OL + 6) eouzAord ufyqTA 
quowerztnbex A819ue MATZ peqJeoTpuy 


a8eq0Yys pejyeoTpuy 


soutAoid utyQ{M Jquewertnber ABizeue ITY 


net 


Hii 


vINSNAMINOMY ADUANA WALA 


(L - 7) eouereFFTa 


8 


*HAaaSaa CALVOIGNT 


(9 + ¢) aouTAoId uTYyITM puewep pez eoTpUT 
a3eqioys pezedtpuly 


aouzAoid utyyIM 


ys 
7) 


AS, 


*@VOI AVad AXMOd WAIA 


(€ - 72 + 1) Aitttqedeo JeN 


sezeqs peatun (q) 
yseoutAoid 1ay30 (e) 


103 Jamod wity Jo seTreatteaq 


sezeq7s peqtun (q) 
saoutAoid zeyi0 (e) 


:woiy ZeMod wmaty Jo sqdtelay 


TeazeyL (4) 
oip4H (e) 


:AQT1[tqedeo SutjJeieuse3 JeN 


wa! 


+ ALITIGVd VO 


19) 


80€ ‘Ty TIL 6€ 6LL ‘SE LIL ‘Ze ogy ‘TE z8S “62 ZL0 ‘LZ 966 ‘Hz 859 ‘EZ 916 ‘81 

61E 614 769 769 OTL 299 LOL 069 Lz9 149 SOL 

ass IY 689 689 a2 859 €0L 189 729 899 €04 

S S S S S 7] ) € € € z 

es ee eee 

686 ‘Ov 269 ‘E 6LL‘9E S80 ‘SE TOv ‘TE 892 ‘OE S18 ‘8z ZBE ‘97 626 ‘€z L86 ‘22 TL ‘81 

E = : . : : 9 T z Ssz 

686 ‘0% 269 ‘BE 6LL“9E S80 ‘SE TOW ‘TE 894 ‘OE S18 ‘82 9LE‘9z 826 ‘EZ S86 ‘Zz 910 ‘81 

SUYnou LIVMOTIY 10 SONTOM Leah 

898 + €26 + 956 + €68 + 899 + YET + QT + BoE + ely + 721 + OL - 

7SE‘L 196 ‘9 s9s‘9 6L2°9 76L‘S 69€'S 790‘s SLL ‘y 19% ‘4 620‘% 16z‘€ 
pose ee eee 

= z é . = 7 3 81 = 09 €1Z 

SEL 196°9 s9s‘9 612°9 76L‘S 69€'S 790°S LSL'y 19%*y 696 ‘€ gLo‘e 

LSvoguod qT ¥ aebio-v 

222 ‘8 788 °L Tzs*Z Gt*2 29% °9 €0S ‘S Ost ‘s EvT'S PEL‘ y EST ‘y Were 

1 Ty 98 98 98 98 98 S8 sg sg se 

z Z z T 1 1 T I I I T 

Z0L 00L 869 169 899 859 Z0L TL zeL IL TL 

SHz°Z 096 ‘1 196‘ TST ‘T 008 L8L Lgl 008 £09 608 661 

BIE ‘s L9z‘S Ose ‘s T8€‘S 180 ‘S SHLy BLL ‘€ 889°C 18‘€ 789‘Z L9EZ 

Z961 1961 0961 6561 

— ct L561 9S6T S561 9S6T eS6I 0s6T 

LSvoqguogd 


$}}eMOTTY JO Spuesnoygy 


OITYVINO - XYVYAWAS 


I WIdvi 


“sTseq mie} 3104s e uo 


Stepe) WoLy paATacer satzeattap Sepnpoul xy 


(ZI + T1) e0utaozd 


ey} uo JueMettnber A8ieue wiTg Cra 

(1 + ®) TeIOL (2) 

s97e1S peaqtun (q) 

seoutaAoid zay30 (e) 
+03 AZiaue MATZ Fo S8TIPATTEq “ZT 

(OL + 6) e0uTAoad uzya TA 
Juemerttnber A8ieue matty PeweoTpul “TT 
eZej10us PezeoFpul =*oT 


souTAoId uftYyITM JusMerttnbeaz AZidua GItI "6 


* INGNAYI NOTA ADWING 


(L - %) aouezazzTq °3 
*3AWHSAU CaLVOLONT 
(9 + ¢) soutaord utYyIyTM puewap poezeoTpUT “Ei 
asejioys pezeotpuy *9 
soutAoid utyqTM 2G 


‘CWT AVad YAMOd Wald 


(€ - 2 +1) Satttqedeo yan <p 


s93e3S peqltun (q) 
seoutAord zey70 (ke) 


+0} temod mitz Jo satzreatyeq os 


$92e3S§ peltun (q) 
¥Se0uTAoId 1384709 (Pe) 


‘Wo1z teMod wATZ Fo sqdyaoay -z 


TemzeyL (4) 
o1pAH (e) 


:4aTTTqedeo Sutze1eues oN i 


*ALITIGVd VO 


€0€ ‘7 zS0‘” 


40S “7 coe ‘v7 760 ‘4 


LSs‘€ sen ‘€ 17° € (KG bon 988 ‘7 SOL ‘Z BIZ ‘Z 


Lsc‘¢ Seve HTH °€ 721 € 988 ‘7 SOL ‘7 81z*Z 


TLIVMOTIA do SN O) fe Tet nN 


9ST + SS) ae: As es 79. ct cot + So + Chee BG 2 


TvnLov 


vL HL OL 
767 762 767 
99S 99S 99S 


89T 
99S 


89 69 09 62 08 62 89 
89T gL 94 94 94 €Z OT 
99S 19S 9SS LS (ZaS L847 STV 


796T T96T 0961 


LSvoauod 


(@1 + 11) 
ay} uo JUuoMertNbexr AZisue wATyZ 
(q + 8) TeIOL (9) 


seze3s peatun (q) 
saoutAoid 19430 (®) 


103 A8ieuea WATZ Jo seT1aAT{Te 


(OT + 6) e°0uTAoAd uTYITA 
quewertnber AZis9ue WAT pe zeoTpul 


e8eqioys pejeodTpuy 


eoutAoid ufy}IM Juemeirtnber A8isue wITy 


ASI! 


“CT 


‘Ol 


“6 


vINGNaUI Noda ADYANA WTA 


(L > 9) 92uetezFTC 


8 


*HAUSAA CALVOIGNI 


(9 + ¢) aoutAoad uTYyITA pueMep pozeoTpUT 
aZeqious peqeoTpul 


aoutAoid uTYyITIM 


5/4 


i) 


°S 


*@VOT AVad YAMOd WIA 


(€ - 2 + 1) 4atttqedeo 20N 


seqeas peatun (q) 
saoutTAoid 19430 (Fe) 


203 temod wITF Jo seTIsATTEq 


seqeqs pearun (q) 
sooutAoid 198y30 (e) 


:moij teMod mity Jo sydtaoey 


yemzeyL (q) 
oip4yH (e) 


:A9T[TqQedeo Butjer9ue3s JEN 


WD 


+ ALITIGVdVO 


ee a ae 


SyJeMOTTY JO Spuesnoyy, 


VEOLINVAN - AXVANNS 


I FIaVvL 


GVOT GNV ALITIGVdVO JO ATAUNS YAMOd OLALOFIA TYNNNV Hidld 


« © « 
| 926 ‘T 6LL‘T T09‘T 877 °T OO€*T 88rI 1 S06 (Z1_ + T1) e2uTAozd 
ey} Uo JusmettTnbexr ABZioue mITy er 


(q + ®) [eIOL (2) 


$23e37S peatun (q) 
seoutAoid 194709 (e) 


:03 AB19U2 WATZ Jo satzreat{aq a 


(Ol + 6) e0utAozd utyaTA 
Jueweitnber A8isue matyz PeqeotTpul “TT 


esejioys pozeotpuy ‘OI 


eouTAoid uTyIIM Juemertnbez KZ1aue WITT 6 


> INAWAYINOAY AANA 
SuUnou LILVYVMOTIN @O SN- OTe Tan 


STS. + £02 + EGC. + 961 + Siie+ c6 + OO + Cot CG Yh Sota? Seek (4 - 4) a0uerezz1q "8 


*HAUMASHY CALVOIGNI 


(9 + ¢) e0uTAoAd uTYATA puemap Peweotpuy °*y/ 


agejious pezeotTpuy “9 


SSS 00s Os” SOV €SE 6672 8LZ Lez 961 691 821 souTAoid uTYyIIM *¢ 


*CVOI AVad YAMOd WUlA 


LESvoguod TVALOYV 
OLL £02 £02 109 TL? T6€ chats 092 87C £07 (€ - 2 + 1) 4atTtqedeo aN “17 


$93e7S peitun (q) 
seouTAoid 19y30 (ke) 


703 temod wAtyZ Jo satizsatteg 5 
€ 

= = - = - - - . - - - seje1S peqtun (q) 

+ zs = Zz iT - - - - - ~ saoutAoid 1ay30 (Pe) 


‘Morty temod witzZ Jo szdrasay °z 


0L9 0L9 019 48S Ish OLE OzE Loz €7Z L61 621 TewieyL (q) 
LT LOT LOI lg 48 Z8 z8 78 $8 sg $8 orp4y (ek) 


>ATTTqedeo Sutjersues JON i | 


>RITTIavavo 
Z961 1961 0961 6S61 
— | oft LS61 961 SS6L S61 S61 0S61 
LSvoqgwuod 
BJJEMOT TY JO SpussnoyL 


NYMHHOLVASVS - XUWWNS 


I WIdvL 


te Jee ee. 


Tigay Wen Om hy Lek CUNEO, Tee TD 


ee ES SS eee Ee 


Se eee 


@ 
ey uo Juemertnbexr ABioue MAT_ “ET 


(q + ®) TeI0L (2) 


seqe7g peatun (q) 
seoutaoid 19430 (#) 


103 AZisue WATF Jo SeTAPATIACd “ZT 


(OI + 6) e0uzAord uTYyITA 
quowertnbexr A38ieue WATF pazeoTpUL “TT 


aZejioyus peqzeoTpul “OT 


aoutTAoad uTYyITA JUemertnber AZioue WATT “6 


vINGNAYINOTA ADWANA Wald 


(ZL - ¥) 20UezreTSTA °g 


?HANASHA CALVOIGNI 
(9 + G) aoutTAoid uTYIIM pueMep pejeoTpur */ 
a8eqioys pezyeotpul °*9 


aoutAoid uTYyaIM “SC 


?QVOI AVAd YAMOd WUld 


(€ - @ + 1) Adtttqedeo 3eN "4 


seqze3s peatun (q) 
saoutAoid 19430 (®) 


0} 1teMod m1itTy Jo seTAeATTed “E€ 


soqeas pearun (q) 
seoutAoid 19y30 (#) 


:woiz aomod w1zTyZ Jo sqdteoey *Z 


yeuzeyL (q) 
o1pAH (®) 


:AqtTIqedeo ButJeitsues YON *T 


*ALITIGVdVO 


LESvoaguod 


SjyeMO[T TY JO SpuesnoyL 


ea TINS 


Gyo. NV ALII1avdvO dO ASAMNS WAMOd OIMLOAIA TVANNV Hala 


23 


= 


eS “ST 6€L ‘HT G79 ‘ET €9/ ‘21 


€00 “ZT 169 ‘TT 718 ‘6 €v1 ‘8 809‘9 0S9°¢ LOL ‘4 (ZI + 11) eoutacad 
aya Uo JUeMeITnbez ABieus matT_ *¢y 


(q + ®) TeI0L (0) 


$97e7§ peqtun (q) 
seoutAoid zayI9 (ke) 


$03 A819ua WITT Jo sotzeatjteq | 


Saas 


S17) “ST ZEL ‘HT 89° ET LOL°ZT £66 ‘TT 789 ‘TT 708 “6 T10‘g 17 69 994°S E75 “b (OT + 6) eoutAoad uTyITA 
Juemettnbez A8ieue m1ztz PeqeoTpul “TT 

7% 5 = £6 Ov = = < sf om eSeviZoys pezeotpul oT 

SY SST ZELS YT 8E9 ET LSL ‘ZI 706 “TT 779 ‘TT 708 “6 TI0‘8 417 ‘9 9997'S €tS ‘th souTAord upYyITA Juemertnbex ABxeue GAtd °6 


+ INANAYINOTA AOWANA 


SaYnou Liyeaoitrig 40 SN OL TT LW 


z0g + Z6L + LLL + 9LL + 679 + Sey + te + tHe + 66€ + 4g + Z2T + (L - ») eouerezztq +g 


*SAMASAY CALVOIGNI 


198 ‘T Chen 98 *T GUC T 7720 ‘T 662 (9 + S) eouTAord utTyITM puemep PoIeoEpUy = * 
- I - - ZI - a8eIIoys pajecdrpul +g 
198 ‘T HOLT 98€‘T CLZ‘T O10 ‘T 66L soutacid utyzytM *¢ 


‘CWT AVdd UIMOd WAT 


ESvoqguod TVA 29 V 


BEE 88I‘E L10‘€ 658 ‘Z 796 °Z OnE SZ £90 ‘Z OEL‘T 7L9°T 601 ‘T 176 (€ - 2 + 1) Aatitqedes yan +p 
= = = - - - - 02 o€ O€ O€ se3e3§ peitun (q) 


up v y 7] 7] 7 4 = 7] = = ssoutaoid 290y30 (e) 


$03 temod wit} Fo satraatjeq a¢ 


3 = =. = = - TAS - - - - se3eIS pejtun (q) 
= = = = = = = € = 8 € ssoutaoid 19430 (ke) 


sworz temod marty Jo sqdtasay be 


SOL SHS LLE 6SE Z1Z €91 €ST €€l O€T 871 96 TewzeyL (q) 
£79 ‘Z 149 °Z 979 ‘7 706 ‘Z 9ce‘@ LET ‘Z 998 ‘T YT9°T BLS ‘T €00 ‘T ZS8 orphy (ek) 


‘AQF TTqGedeo Sutjeisuas qon <r 


* ALITIGVd VO 


C961 T96T 0961 6S61 


| RS6T LS61 9S6T SS6T HS6T €S6T OS6I 
TSvoguod 


S}}eMOTTY FO Spuesnoyuy, 


VIGNNTOD HSTLIYd = AYVANNS 


24 - 


902 961 SBT “Lt TEL SII 86 96 68 €8 L9 
a 
702 961 Sst LL1 TEI SII 86 96 68 €8 19 
a a 
Sot NnOUN atv MnO del) Yon tO SING dT Lan 
ee eee 
i gt + 9+ OT + Le y+ € + 9+ hes L + 
Sn 
1% 0% ge SE 0€ 61 61 61 81 LT val 
a ee ca I ae 
87 04 Be SE o€ 61 61 61 81 LI +1 
ee ee eS ee SSS 
LSVOaGuUoOd TVNLOV 
8f 8Y a7 14 ov 9% €@ zz 9¢ 14 Iz 
ee ee 
S S S 9 € I T = : = 3 
eh €Y LE LE LE SZ 22 <4 ne "2 jie 
ta a | ee a 
2961 1961 0961 6S61 
856 LS6I 961 SS6I yS61 €S61 0S61 


LSvoagurod 


(ZI + 11) 2eouTaosd 
aya uo juewertnber Adisue wATy “ET 


(q + ®) TeI0L (2) 


se3ze7g peadtun (q) 
sooutaoid zey30 (®) 


103 AZi9ue WATF Jo seTAPATTEq ‘ZIT 


(Ol + 6) e0uTACAd uTYITA 
Quoweitnber A8ieue WIT} pedeoTpUul ‘TT 


e8eqLoYsS pezeoTpUl ‘OT 


aoutTAoid utTyIIM Juemeitnbet AZieue WITT *6 


> INANAAINOEY ADYANA Wald 


(ZL - 4) e0uUerTeTFTAQ *g 


*aAUGSAA CALVOIGNI 
(9 + ¢) aoutAoid uTYyATM puewiep pezeoTpul */ 
a8eqLoyus peqeoTpul “9 


aoufAoid uTYIIM °C 


+@VOT AVdd WAMOd Wud 


(€ - Z@ + 1) 4atttqedeo yeN “YH 


s93e3S peatun (q) 
sooutAoid 19430 (®) 


103 Zomod waty FO SeTAeATTAd “¢€ 


seqe3s peatun (q) 
saoutaAoid 19430 (®) 


swolz tomod wity Fo szdtooay °7 


TeuzeyL (9) 
oip4H (®) 


:AQt{tqedeo Supjeteues JON *T 


+ ALITI@VdVO 


i a || ec a tt BS eee a ES a a 


SyqeMOTTY JO Spuesnoyy 


ee 


SaluoLludal LSAaM HIYON GNV NONNA - AUYWWNAS 


I TIavL 


NG hap eR s Chr 2eTQeL) Teu1ey} sntd ozphy xy 
1°08 8°8z 8° 6E 666 “EZ HEGLEG LE9 ‘ZZ 98S ‘07 829 ‘8T 69% “9T €86 ‘YT LY ‘71 8ZE°ET €06 ‘TT €9€‘6 VaWNVO 
0°OOT 0°02 £°99 87 87 cv isye 07 97 €¢ (a4 C WG Td “IAN pue uoyny 
€°96 PANS 7°0S 7SEE 761 SE TZO‘€ €98°Z 89S *Z OSE ‘Z 610‘Z Lyl*T BOLT ewer 876 erqanyTo) ystitig 
€°?st €°¢sS 7°S8 SII ‘T ce6 026 89L GEL 88s gsc 8S4 96€ 67E T61 Bat TY 
SrLGT 6°9S 0°79 778 LLL ELE TL9 Bes £97 cOv 6£E 8cE C87 Aa UPMSYOIeYSeS 
1S C°LT °62 098 098 098 HEL VEL 6£9 z09 €6S 89S O1S 8cr eqojpyueW 
0°Ss 9°82 6°€? €9S ‘7 EGOSE T16‘9 795 °9 T88‘s 7E6 “4 69S ‘7 88 ‘7 880 ‘+ €6°€ 995 ‘7 oFte7UuO 
€°79 E92 £°O€ S68 ‘8 568 ‘8 €L8°8 TOLL €S0‘L 19% °9 068‘S 619‘S E17 ‘Ss SEES 96€ ‘4 2aqend 
' 
wn 
N 
meeO8 S*8T S*?s 177 WA] 98 CLE CLE Tce 98¢ 9SZ Vaio 77C 761 yORASuNIg MeN 
T’°S9 LOLS €°62 Ses 41S 80s £647 I1v ST” BLE H8E STE OO€ 602 BFIOOS BACON 
0°O0T G86 9° oy 9€ 9€ 9€ 97 9¢ SZ 8T 81 8T 8T OL puepsy Bees gourid 
CCH O°LT G*Té CES KS £0€ 762 TLZ 697 (ATG £22 Cc? eT? 88T (Jopeaqey] 3uTpnqout) 
pueyT punojzman 
7961 7961 8S6T 
-7S61 -8S61 “S61 oat 
8S6T LS61 9S61 SS6T 7S61 €S6T OS6T 
SONVHD dO VINDONdd LSvoqaguod 


S}JEMOT TY JO SpuesnoyL, 


*SAHONITAOUd NIHLIM ALITIGVdVO ONILVaANAD LAN 


TI F1ava 


HONTAOUA 


8° Ler LOE Ln99 
L°66 95TE 8°1S 
@° 1st eam: €°S8 
c°€81 CLS 1°08 
c°CS GEG (Gan © 
95CL 6°92 Ons 
c°89 T'0€ € 62 
sph 6°1e O°O€ 
1°89 AKG APS 
c°Stt 0°0S Sah) 
Cale ESV 71 


c96T 7961 8S6l 
“7S6T “8S6T ~7S6T 


SONVHO FOVINAYAd 


LET ‘07 


17 


975 *Z 


088 


SCG 


118 


HSECL 


788 ‘9 


O9€ 


L1Y 


Xd 


692 


LY8 ‘ST 995 °LT €€7 ‘OT 


0” BE ce 
96€ ‘Zz Oz ‘7 €80 ‘2 
008 tL 469 
00s 0S SOY 
OLL OEL 889 
196 ‘9 S95 ‘9 642 °9 
Z9E°9 968° 6LE‘S 
TVE LIE 967 
S6E SLE "SE 
t IZ cat 
09Z 757 7HZ 


T96T 0961 


ZSvoauod 


6847 ‘ST S76 ‘FT 
o€ 61 
GE6‘T 198 ‘T 
08s 9LY 
eS 667 
979 809 
H6L6S 69€°S 
767 ‘°S BLESS 
€LZ BSc 
SEE eCE 
91 val 
Te? C77 
8S6T LS61 


S}IEMOTTY JO Spuesnoyy 


L16‘€T 


61 


StL ‘T 


1Sy 


8Lé 


S09 


790° 


666 ‘Y 


£97 


TOE 


ras 


077 


9S6L 


9€S “ZT 


61 


98€‘T 


T6€ 


Lee 


76S 


SLL “4 


TI ‘4 


9EC 


8lz 


(as 


L0Z 


SS6L 


*SHONTAOUd NIHLIM GVOT NVad UAMOd Wald 


Ill TIavL 


6SE‘TT €€9 ‘OT 0Es ‘8 
8T LT “iis 
GLEN cCOu 66L 
SLE 8c OLY 
961 691 821 
ees OLS 617 
19°47 6720 ‘4 T6Z‘€ 
760‘ GS6‘€ TLD. 
O12 102 L£LT 
877 6€7 LOT 
Il OT 8 

Z0Z S6T LLT 
YS61 €S6T OS6T 


QVOT GNV ALITI@VdVO dO AZAUNS WAMOd OLYLOFIT TVANNY HLAld 


“L°M°N pue uoyn, 


eTquntoD ystqtag 


eIIeqTy 


ueMesyozeysSes 


eqoqTueH 


oftie U0 


deqend 


yOTMsunig mon 


BTI09$ eAON 


PueTSI PIeAPY soutag 


(Aopeige] Burpnyzout) 
pure] punojzmen 


a0 N DAO Wed 


faye LAGE: 7°67 


f°6C1 LEGS oly 
8°OvT L£°82 0°28 
S*6ST L°8H 9° VL 
6°661 a KS 96 
bs, aX at 54 
Shaliyg SOE CLE 
0°SS 6° LE 9°ZT 
c*€9 DRS Yale 
L°64 6°02 8° EZ? 
9° CET AS 0°0S 
8°SE 0°le orl 

C961 C961 8S6T 
“761 “8561 s7S61 


FONVHO AOVINAONAd 


090 “60T 


96T 


COL aT 


ECL 


6720 ‘Z 


€0€ ‘#7 


769 ‘SE 


980 ‘04 


S78 ‘T 


918 ‘T 


96 


796 ‘T 


T96T 


LSvoguoad 


178° €6 ELT ‘Lg €€€*98 Sz ‘78 ZET SL 
LLI TET STL 86 96 
LGL‘2T £66 ‘TT 789 ‘TT 708 ‘6 T10‘8 
4S0‘€ 092 ‘Z 7H ‘Z O8T ‘Zz 6S8‘T 
€Z9‘T 720 ST 9LZT £70 ‘T LL8 
96L‘€ Lgoc‘¢ Cen € 12‘ 7Z1‘€ 
G80 ‘SE TO” ‘TE 892 ‘OE G18 ‘8Z Z8E 697 
LOL ‘*ZE 16 ‘TE S8E‘ZE 7E9‘ZE 178 ‘67 
LEGST ny “T 68E‘T 297‘ ESET 
€19‘T POG 994 *T 987 'T ESOS 
9L 69 09 €S 1S 
99€‘T OZE‘T €€E‘T HLET 662 °T 
6S6T 

8561 LS61 9561 SS6T 


SINOH FIeMOTTY JO SUOTTTIN 


*SHONTAOYd NIHLIM INGNAMINOGY ADAANA Wala 


AI FIdvE 


“IT W83T “I eTqeL x» 


VOYNVO 


“L'M'N pue uoynyz 


eTqunto) ystatag 


e319qTV 


UeBMaYOI eysSeS 


eqojtuey 


oT1e}UOQ 


deqeand 


yOTMsunig may 


BT209§ eAON 


pue[s] pieapgq sourtag 


(Zopezqey] Sutpnqout) 
pueT punojzmon 


aN LA OU 2 


XXX XXX XXX 
XXX Bccx XXX 
© UL SOE ete 
12g 6°LT S°7S 
xXx xxx XXX 
XXX XXX XxX 
8°99 W°€? Z°SE 
L=S9 L£°L? 2°62 
XXX XXX XXX 
XXX XXX XXX 
@° Sit 0°0S "sy 
0°00T Gave HRTEN 
XXX XXX xxx 
xxx XXX ome 
Lease HEIR | CaeL 
(oma) O°LT G*1é 
796T 7961 8S6T 
-7S61 ~8S6T -7S61 


FONVHO FOVINGONdd 


S6E 
WIS 


Sle 
80S 


Toa 3 


Be 


612 
LTE 


961 


GeST 


(47) 


HLE 
OI. 


T1961 


LSvoauod 


6°€T 


le 


992 
Oe 


0961 


8° vE 9° (Sey 4 
86 09 €v 
C8e 992 872 
Ose 9cE 162 
9°17 1°82 8°7~ 
el 16 SL 
See 97E €O€ 
TI? ST” Sle 
Sre9) 9°8L 0°0S 
OT 1 ) 
oT Mt (ai 
9¢ SZ 8T 
9° LT [Aaa | e°6 CS 
777 ce 174 (ai 
OSZ 6€Z 877 Oe? 
162 ILE 677 tHe 
6S6T 
8S6l LS6T 9S6I 


er i mae 


GvOT GNV ALITIGVdVO AO ASAUNS WAMOd OTMLOFIA TVONNV Hidld 


SJJEMOTTH JO SpuesnoyyL 


xATAYASHA CALVOIGNI 


6°L id 8°8T 
61 igs 6€ 
172 STZ L0Z 
092 97¢ 997 
EOLE Z°LS S°7¢ 
40T 89 6S 
08z OSz TvZ 
78E 8STe OO€ 
0°0s OSE, 0°08 
9 L 8 

rai II OT 
8T 8T 8T 
LL y°OL Cant 
oF: 1é (<6 
LO0c 707 S61 
€07C €72 L1Z 
SS6T yS6L €S61 


A WIdvL 


L°€? 


0” 


691 


602 


0°SZ 


ay 


It 


EL 
88T 


OS6T 


pueuep witzZ Te}07 JO 
% eB se passeidxe sAiesel po}eoTpul 
(Z@ - 1) PAteset po zeotpul 


aoutAoid ay} uo puewep MATZ [eIOL 
Aat ttqedeo sso19 


YoTMsunag Mon 


puemep wity T[e}0 Fo 
% e Sse passeidxe sATasel poyeoTpUl 
(Z - 1) eAteset poqeotpul 


aoutTAoid oy} uo puemep MATZ [eIOL 
Aatttqedes ssoip 


*t 
aE 


@T]00§ eAON 


pueulep miTyZ Te}0R FO 
7, @ se passeidxe vALasei pazeoTpul 
(Z - 1) ®Ataser poqeoTpul 


eoutAoid oy} uo puemep WATF [eIOL 
Aqtttqedes ssoig 


°C 
aE 


Pue[S] pileAMpy oouTtig 


puewep wity [e097 FO 
% e Se passeidxe sAteset pazeoTpul 
(Z - 1) PAteset pozeoTpul 


aoutAoid ay} uo pueuep WATZ TeIOL 
Ajtttqedes sso1ip 


on st 


Puel[punojsMoN 


“(€ + £ weIt *] eTQeL) saoutaoad 243 Uo puellep WITF [e}0 SseT (Z + T WAIT ‘I ®19eL) A3t1TTqedeo sso19 % 
x XXX XXX oe UPS €°8y puemep HITZ [eI09 Jo 


XXX 


xxx 


c96T 
-7S6T 


xxx 


C961 
-8S61 


XXX 


8S61 
“761 


FONVHO FOVINAONAd 


9ST 


979 
c08 


98 


C09 
802 


LY 


619 
$99 


809 
cl9 


cot 


94S 
879 


T9Z ‘T 


0S9‘L 
T16‘8 


S8Z ‘T 


921 ‘L 
T16‘8 


T96T 


ayes 9°9¢ 
CLES TE9‘T 
L19*9 6€1‘9 
688 ‘8 OLL‘L 


LSvVoOguod 


9547'S 
06S ‘S 


TST‘S 
LOTS 


T98 ‘4 
677 °S 


LYE “hy 
078 ‘b 


CE 


040 ‘T 


720 ‘9 
79052 


8S6T 


62:6 


T92 


Lez ‘9 
897°9 


LS6T 


87% 


6ST 


CHL SS 
106 ‘S 


9S6T 


SS6T 


S}JPMOTTY JO SpuesnoyL 


*GANASAY CHLVOIGNI 


A FIdVL 


VOT ANY ALITIGVdVO dO ATAUNS WAMOd OLULOATA IWNNNV HLala 


aa! 


oes. 


L98 ‘hy 
81's 


HS6l 


12s 
68S 


7° CT 


88s 


BHL‘y 
9€E*S 


€S6T 


Bev 
967 


OF EL 


Sey 


796 ‘€ 
LOE ‘4 


OS6T 


% & Se pesseidxs sateser paqeotpur “hb 
(Z - 1) eAreser poqeotpuy ZG 


souTAoid ay uo purMep maT Teo] a7, 
Aqtitqedeo ssoig *] 


ueMsyd} eysSes 


pueuep WATZ [e}0R Jo 
% & Se pesseidxe sAreseal pazeotpuy "hb 
(Z - 1) eArtesezr pazeotpuy "¢ 


eoutAoid ey} uo puemep wazTy TeQO]Z +2; 
AAT TTqedeo sso1y i 


eqoq TUE 


puemep WITF [eI0} Fo 
% & Se passeidxe saiesel pojeoTpuy “by 
(Z - 1) earesea pazeotpuy “¢ 


goutAoid ay} Uo pueMep MATZ [eIOL *Z 
AAT TIqedes sso19 T 


OF1eqUO 


puemep Witz [eq}0} Fo 
% & Se pesseidxe aaissei pozeoTput "h 
(Z - 1) PAreser paqeotpuy Wes 


souTAoid ey} uo puewep WIT TeIOL wf 2 
AqtItqedeo ssoiy ‘tT 


“(€ + £ meat ‘T PT9IPL) soouytaoid ay} uo pueMep WITF [e}0} SSeT (Z + 1 WERT ‘T etqeL) Aat{tqedes ssolg x 


XXX XXX XXX Teer z°6 6°9 IT 9°ST 1°01 Gal puewep WATZ [e303 FO 
WA e se pessoidxs sALTOSoL pez eotpulL “) 
XXX XXX XXX 166 ‘Z "6E‘T SL6 0Sy‘T L6L‘T €60‘T 169 (Z - 1) PAteset pereo;pul “¢€ 
Gp 5°62 9°SE €HZ ‘07 fost SL0°ST 9904 ZOL“7T™ “SES*TL OTS“0T 9048 epeue) uo puvmep MITF TeIOL *Z 
0°08 8°8z 16 666 ‘EZ 979°81 697°91 6£0°ST  cST‘yT ZEEcEl €06°IT £96 Aayttqedes ssor9 *] 

VaWNVO 

XXX XXX XXX Ss g°9€ Tt g°ST €°ee ZT 0°0S puewep MATZ TeI07 FO 
% e@ se pesseidxe aAteset pozeoTpul ‘y 
XXX xXxXxX xXxxXxX OL L a7] € 9 L Me, (Z - 1) sALISoL po deotTpul neh Se 
g°LZI L°9€ 1°99 y 0” gE ce O€ 61 61 61 8T LT val aoutAord ay3 uo puemep MTZ TeIOL *Z 
0°00T 0°02 1°99 87 8h zy 1% 7 92 €Z Zz nz "Z Iz Aqtitqedeo ssoizg *] 


"TD M'N pue uoynX 


puewep mAiTy [e}0} FO 
7, @ Se pesseidxe sAtesei poweo;pul ‘y 
XXX XXX XXX Z08 76L LLL 9LL 629 Sev CVE DE 66€ L8 Cot (Z - 1) PAteset poqeotpul “€ 


30 - 


6€6‘T S98 ‘T 62L‘T 90% *T 60€‘T ZS0‘T 6728 aoutAoid ay} uo puelep MATZ TeIOL “2 
€°96 S°O€ 7°OS ZSEE 761 ‘E TZ0‘€ €98 ‘7 g9c‘*Z ose *Z 110*Z OSL ‘T 80L‘T 6€T ‘T 1S6 AAtTTqedes sso1p "7 


eEqun{OD YstaFaq 


puewep watz Te}07 FO 
7 e@ se passeidxe eAteset poweoTpUlL “H 
(Z - 1) PAtesed poqeoTpul “¢ 


Z18T SoG 9°S8 088 008 ZL 959 18S Oly Ish 76 €1€ 262 6L1 aoutAoid ey} uo pueuep MATZ TeIOL *Z 
S*08T ozs S*4g Sarat 9€6 026 ZLL BEL 76S 79S Bsh 00% 67 161 Aazitqedeo ssor) °T 

eq aeqiy 
2961 2961 8S6l 


796T T96T 0961 6S6T 


-7S6T -8S61 -7S6T 
8S6T LS6T 9S6T Scél HS6l €S6l OSséT 


@ONVHO FOVINAO Yad LSvogwuoda 


SJ eMOT TY JO SpuesnoyL 


x~ATAUTSAY GALVOIGNI 


A WIdVvi 


SS ee aaa 


@vol ONY AlITIdvdv) dO AGAUNS WAMOd OTULOFIA TVNNNV Hdl 


ey k 


CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEE 


Mr. G.H. Thompson, Chairman 
Mr. N.S. Crerar, Vice-Chairman 


Policy Sub-Committee: 


Mr. G. A. Gaherty, (Chairman) 
_ President, Calgary Power Limited, 
_ Calgary, Alberta. 
| 


Mr. A. R. Harrington, Acting General Manager, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


Mr. R. E. Tweedale, Chief Engineer, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr. B. C. Fairchild, Managing Director, 
Canadian Electrical Association, 
Montreal, Quebec. 


Mr. L. O'Sullivan, Assistant General Manager, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. W. R. Way, Vice-President, 
_ Generation and Transmission, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. A. W. Manby, General Manager, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. W. D. Fallis, General Manager, 
Manitoba Power Commission, 
Winnipeg, Manitoba. 


Mr. D. Cass-Beggs, General Manager, 
Saskatchewan Power Corporation, 
_ Regina, Saskatchewan. 


Mr. J. H. Steede, Vice-President and Chief Engineer, 
British Columbia Electric Company Limited, 
Vancouver, British Columbia. 


The Policy Sub-Committee serves as an over-all co-ordinating agency for these 
urveys, the connecting link between the Dominion Bureau of Statistics, The Canadian 
lectrical Association and the interests of the electric power utility industry-at- 


arge. 


| 


- 32 - . 


CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEF 


Surveys Sub-Committee: 


Mr. G. H. Thompson, (Chairman) 
Vice-President, Montreal Engineering Company Limited, 
Montreal, Quebec. 


Mr. W. K. Murray, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


wie A din (Caines 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


My s ahs osc Ae. Len, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. G. Boissonnault, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. W. S. Preston, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Whee (G5 Wig Ihlbesyievesal,. 
Manitoba Hydro-Electric Board, 
Winnipeg, Manitoba. 


Mr. W. A. Reed, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. M. M. Williams, 
Calgary Power Limited, 
Calgary, Alberta. 


Mr. H. W. Smith, 
British Columbia Engineering Company Limited, 
Vancouver, British Columbia. 


Mr. G. A. Richardson, q 
Dominion Bureau of Statistics, 
Ottawa, Ontario. 


Members of the Surveys Sub-Committee serve as area representatives. The fume 
tion of an area representative is primarily to act as the direct liaison betwee 
company representatives in his area and the Dominion Bureau of Statistics on all 
matters relating to the power survey. 


€ 


” 


Bee Sor 


ree 


> 


* 


CATALOGUE No. 


37-204 


ANNUAL 


C a Btiatic oe a 
$ > e z eau Fé ' 
canada. Statistics, Burea 7 
RA 


CANADA 


ANNUAL ELECTRIC POWER SURVEY 
OF CAPABILITY AND LOAD 


1959 Actual 
1960 - 1963 Forecast 


DOMINION BUREAU OF STATISTICS 
Public Finance and Transportation Division 
Public Utilities Section 


DOMINION BUREAU OF SPATISTICS 
Public Finance and Transportation Division 


Public Utilities Section 


Sixth 
ANNUAL ELECTRIC POWER SURVEY 
OF CAPABILITY AND LOAD 


1959 Actual 
1960-1963 Forecast 


Published by Authority of 


The Honourable Gordon Churchill, Minister of Trade and Commerce 


MAY 
506-508 


The Queen's Printer and Controller of Stationery, Ottawa, 1960 


Price, 50 cents 


ii 


Publications prepared in the Public Finance and Transportation Division 
dealing with electric power 


Catalogue 
Number Title 


Annuals 


57-201 Electric and Gas Meter Registrations. Approx. 200 pp. ...... 
Meter registrations by province, county or census 
division, company and place served, by type of service. 


57-202 Electric Power Statistics. Approx. 48 pp. ...eeseeeeeeeerees 
Summary and detailed analyses of generation and use of 
electric power in Canada, power plant equipment, customers, 
employees, salaries and wages, and financial statistics. 


57-203 Electricity Bills for Domestic, Commercial and Small Power 
Services. Approx. 16 pp. ...... re Sree es er ry a eee 
Includes an annual index of electricity bills for 
domestic service and bills for light and power in cities and 
representative municipalities. 


Monthly 


57-001 Electric Power Statistics. Approx. 4 pp. 10 cents per copy 
per year ...... ss 
Production by utilities and industrial establishments, 
imports and exports, power made available for use in Canada, 
amount used in electric boilers, by provinces. 


ils igt 
TABLE OF CONTENTS 
BOLYOGUCELON Weeaes vokess ORC ECC ORE IE Or, Ci SCHR ot 


Review of Survey Results ...... ee ae aire | 


PP EOC RAS) CAP) 6166; C18) Ge: Sule eee © 6 el 6.) 66 “ellalane.leet a, 
Rug erie ey ce Set CAC Lee PESTS eUerene (6 \e/iei'ex'e! el sey «Ke) Oliel "6 816x661. shies ol 6: eis ah 6 ere leh tel WRN. 


Definitions 


Net Generating Capability within Canada, 1950 through 1963 


oeeoeeeeceoeee 


Net Capability and Firm Demand within Canada, 1950 through 1963 


Net Generating Capability within Provinces, 1950 through 1963 ........ 

Net Capability and Firm Demand within Provinces, 1950 through 1963 ... 

Firm Energy Requirement within Canada, 1950 throuch 1963 .uus-0r one. tens 
TABLES 

Summary by Provinces and Canada, B00. L954 .througshel963 ens oaks week 

Net Generating Capability within Provinces, 1950, 1954 through 1963 .. 

Firm Power Peak Load Within Provinces, 1950, 1954 through 1963 ....... 


Firm Energy Requirement within Provinces, 1950, 1954 through 1963 .... 


Indicated Reserve, 1950, 1954 through: 1963 e.ctce0. ex Mame. Sire metesine 


jurveys Sub-Committees cau cs. cess en 


12 


ie 


25 


26 


28 


ak 


32 


at 6F Oy” o 


— 


a y 


Introduction 


This report presents the results of the sixth annual Electric Power Survey 
f£ Capability and Load which was conducted in March 1960 by the Dominion Bureau of 
tatistics in cooperation with the Canadian Electrical Association. The Electric 
ower Survey embraces all producers of electric energy in Canada which generate 
0,000,000 kilowatt hours or more per annum. The 1960 report is based on returns 
rom 130 companies, half of which are utilities and the other half industrial estab- 
ishments which generate power primarily for own use. As these 130 producers account 
or approximately 99 per cent of total generation in Canada, figures presented in 
his report may be regarded as being representative of the entire industry. 


The statistics presented are for the years 1950, and 1954 - 1963 inclusive, 
he latter four years on a forecast basis. Capability and load figures are based on 
he situation as it existed at the time of each company's annual firm power peak 
gad. This load is calculated in terms of contractual commitments for firm power. 


Generating capability is the maximum output that can be maintained at the 
ime of annual firm power peak load. Net generating capability refers to the amount 
sft after power used in station service is deducted. It is calculated on the basis 
€ actual operating experience assuming all equipment in working order and available 
or use. Net generating capability should not be construed as representing installed 
apacity,a term used in reference to the name plate ratings of generating equipment 
3 designated by the manufacturers. 


The power situation in any province or for the country as a whole can be 
‘esented in several ways. Two of these are contained in the report and are based on 
he demand within the province (Table I) and the demand on the province (Table V). 
a each case the appropriate capability is also shown. Demand within the province is 


tlated to net capability which means net generating capability plus purchases less 
tliveries outside the province. 


Statistics of the power situation within Canada and within the individual 
vovinces provide a measure of the growth of the industry within geographic areas and 
idicate the contribution of the industry to the economic growth of the country as 
whole. Demand on the province, however, is related to gross capability which is 
mnerating capability plus purchases outside the province and is of interest prima- 
ly from a utility point of view. 


| Some care must be exercised in the interpretation of these data. For ex- 
ple, the difference between gross capability and total firm demand is an indica- 
on of available reserves of power. Since power producers are not, however, all 
‘lly interconnected, reserves of power cannot always be completely utilized. 


ayes 


Review of Survey Results 


Net generating capability: Net generating capability in Canada rose 8.5 per cent ii 
1959 to 20,205,000 kilowatts from the 1958 total of 18,628,000. The increase was 
just under the 9.0 per cent averaged over the nine-year period covered since the 
survey was inaugurated and compares with an increase of 13.0 per cent forecast for 
1960. Greatly below-average increases of 2.1, 4.0 and 5.1 per cent are planned 

for 1961, 1962 and 1963 because of the substantial reserves which have been built 
up since 1956. In 1963, net generating capability at 25,487,000 kilowatts will 
have advanced some 26.1 per cent over the current level. 


More than half of the increase planned for the next four years will be | 
thermal compared with less than 20 per cent in the four-year period ended 1959. 
Thermal generating capability will account for 23.1 per cent of the total in 1963, 
against 15.4 per cent in 1959. 


Since 1950, annual increments to thermal generating capability have aver- 
aged 17.1 per cent; additions between 1959 and 1963 are expected to average 17.7 per 
cent. Annual increases in hydro generating capability, which averaged 8.2 per cent 
between 1952 and 1959, are forecast as declining sharply to 3.5 per cent during they, 
next four years. 

Firm power peak load: Firm power peak load within Canada in 1959 amounted to 16,- | 
201,000 kilowatts, an increase of 4.1 per cent over the revised 1958 total of 15,- f 
568,000. The forecast for 1963 is 21,170,000 kilowatts, an estimated rise of 30.7 
per cent. Annual rates of increase have averaged 7.4 per cent since 1950, slightly. 
higher than the 6.9 per cent forecast for the next four years. The forecast rate of 
increase, however, is somewhat higher than the 6.6 per cent achieved in the last fou 
years. | 


During the eight-year period 1955-1963 a growth in firm power peak load of 
162.5 per cent is indicated in Saskatchewan and 155.7 per cent in Alberta. The in- 
crease for all Canada during this period is expected to approximate 69 per cent. 


Indicated Reserve: The indicated reserve for Canada rose sharply in 1959 to 3,- j 
852,000 kilowatts from the revised total of 2,908,000 in 1958. By 1963 it will have 
risen to 4,211,000 kilowatts, but represent only 19.8 per cent of firm demand as 
compared with this year's 23.5 per cent. From a low of 8.5 per cent in 1956 the | 
margin of reserve is expected to reach a peak of 29.2 per cent in 1960 before sub- 
siding to the 1963 level of 19.8 per cent. 


Reserves for individual provinces varied in 1959 from a high of 49.7 per 
cent in Saskatchewan to a low of 11.6 per cent in Ontario. 


Firm Energy Requirement: Firm energy requirement rose 7.5 per cent in 1959 to 93jm 
656,000,000 kilowatt hours from 87,102,000,000 in 1958. Further annual increases _ 
averaging 7.4 per cent over the next four years are expected to result in a firm 
energy requirement of 124,743,000,000 kilowatt hours by 1963. The comparative sta- 
bility of the rate of growth in firm energy requirement is evidenced by the fact that 
annual increments during the period 1950-1959 averaged 7.2 per cent. a 


Firm energy requirement within provinces showed much wider variations. 
During the eight-year period 1955-1963, firm energy requirement will increase 173.1 
per cent in Saskatchewan, 160.5 per cent in Alberta and 131.4 per cent in Prince 
Edward Island. The comparable rate of growth for all Canada is 68.3 per cent. 


During the recent Survey a number of errors in reporting were uncovered 
hich resulted, in some instances, in figures being revised for earlier years, 
irm power peak load and firm energy requirement have been revised downwards for 
he province of Quebec in 1956 and 1957 and increased slightly in 1958. 
mn firm power peak load also affected indicated reserve. 
nergy requirement were made for each year back to 1950 in 


The changes 
Small reductions in firm 
Nova Scotia figures. 


hart A - Net Generating Capability Within Canada (Page 6): 
ortrays the rapid growth in ability to produce power and sho 
nermal generation is becoming increasingly important. 


This chart graphically 
ws the extent to which 


aart_B - Net Capability and Firm Demand Within Canada (Page 7): 
1 indication of the reserves available to mee 
tthin Canada. 


Chart B provides 
t firm demand for electric power 


lart C - Net Generating Capability Within Provinces (Pages 8 - 9): 
‘ates the growth in capability 
merat ion within provinces. 


Chart C illus- 
and the comparative importance of hydro and thermal 


lart D_- Net Capability and Firm Demand Within Provinces (Pages 10 - 11): This 
tart provides a graphic indication of the year to year ability of each of the 
‘ovinces to meet its firm demand for electric power. 


wart E - Firm Ener Requirement Within Canada (Page 12): Chart E shows the growth 
. Canadian firm energy requirement during the period 1950 - 1962. 


} 
i 


ble I - Summary (Pages 13 to 24): This table summarizes capability, firm power 


ak load, indicated reserve and firm energy requirement for Canada and for each of 
e€ provinces. 


ble II - Net Generating Capabilit Within Provinces (Page 25): This table com- 
res provincial rates of growth in net generating capability. 


ble Iit_- Firm Power Peak Load Within Provinces (Page 26 : This table compares 
tes of growth of firm power peak load within provinces. 

ple IV - Firm Energy Requirement Within Provinces Page 27): This table compares 
tes of growth of firm energy requirement within provinces. 


ale V - Indicated Reserve (Page 18): This table shows the relationship between 


2 demand for power and the ability to meet it in each of the provinces and in 

tada as a whole. Demand on the province consists of firm power peak load within 

2 province plus any indicated shortage or rejected load plus firm power deliveries 

:Side the province. Gross capability consists of net generating capability (hydro 
thermal) within the province plus purchases of firm power under firm obligation 

m sources outside the province. The difference between gross capability and firm 

mand is the indicated reserve, and this, expressed as a percentage of total firm 

land, can be used as a measurement of the industry's ability to satisfy demand and 

*t contingencies. Since not all systems are fully interconnected it should be 

— that reserves of power cannot always be completely utilized. 


| 


ee ee 


DEF INITIONS 


FIRM ENERGY REQUIREMENT 


Energy required to meet firm obligations, or for use in own indus- 
trial plant other than in electric boilers. 
FIRM POWER 

Maximum power always to be available, short of major outages caused 
by storm, explosion, strikes, etc. 
FIRM POWER PEAK LOAD 

The annual FIRM POWER maximum average net kilowatt load of one hour 
duration within the UTILITY, SYSTEM or INDUSTRIAL ESTABLISHMENT. 
FIRM OBLIGATIONS 


Shall include only maximum commitments under contract agreements to 
accept or deliver power on an irrevocable basis. 


INDICATED DEMAND 


The sum of firm power peak load and indicated shortage. 


INDICATED RESERVE 


Net capability less indicated demand (+ or -). 


INDUSTRIAL ESTABLISHMENT 


A firm which generates power primarily for use in own plants. 


NET GENERATING CAPABILITY 


The maximum net kilowatt output (after station service) available 
from the generating facilities of the UTILITY, SYSTEM or INDUSTRIAL ESTABLISH- 
MENT with all equipment available, at the time of the annual FIRM POWER PEAK 
LOAD, determined as the average kilowatt output for one hour with no allowance 
for outages of generating units. 


Nat 


NET CAPABILITY 


The sum of net generating capability and purchases of firm power 
under firm obligation from other utilities less deliveries of firm power under 
firm obligation to other utilities. 


SYSTEM 

Two or more UTILITIES, having interconnections for the exchange of 
power, which although they may be separately incorporated, are controlled, 
managed or operated by one principal UTILITY. 
UTILITY 

The Company, Commission, or UTILITY reporting or included in a 


SYSTEM report under Section IV (which generates at least part of its own 
power). 
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CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEE 


Chairman - Mr. G. H. Thompson, 
Vice President, Montreal Engineering Company Limited 
Montreal, Quebec. 
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Vice Chairman - Mr. N. S. Crerar, 
President, Saguenay Power Company Limited, 
Montreal, Quebec. 


Policy Sub-Committee: 


Mr. G. A. Gaherty, (Chairman) 
President, Calgary Power Limited, 
Calgary, Alberta. 


Mr. A. R. Harrington, Acting General Manager, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


Mr. R. E. Tweedale, Chief Engineer, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr. B. C. Fairchild, General Manager, 
Canadian Electrical Association, 
Montreal, Quebec. 


Mr. L. O'Sullivan, Commissioner, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. W. R. Way, Vice-President, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. J. M. Hambley, General Manager, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. W. D. Fallis, General Manager, 
Manitoba Power Commission, 
Winnipeg, Manitoba. 


Mr. D. Cass-Beggs, General Manager, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. J. H. Steede, Vice-President and Chief Engineer, 
British Columbia Electric Company Limited, 
Vancouver, British Columbia. 


The Policy Sub-Committee serves as an over-all co-ordinating agency for 
these surveys, the connecting link between the Dominion Bureau of Statistics, The 
Canadian Electrical Association and the interests of the electric power utility 
industry-at-large. 
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Surveys Sub-Committee: 


Mr. G. H. Thompson, (Chairman) 
Vice-President, Montreal Engineering Company Limited, 
Montreal, Quebec. 


Mr. W. K. Murray, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


Mr. As. 3. i1Cyr, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mrs Os Ane ETE 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. G. Boissonneault, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. D. King, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. W. S. Preston, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. C. E. Birston, 
Manitoba Hydro-Electric Board, 
Winnipeg, Manitoba. 


Mr. W. A. Reed, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. M. M. Williams, 
Calgary Power Limited, 
Calgary, Alberta. 


Mr. H. W. Smith, 
British Columbia Engineering Company Limited, 
Vancouver, British Columbia. 


Mr. R. H. Bradley, 

Dominion Bureau of Statistics, , 

Ottawa, Ontario. | 
Members of the Surveys Sub-Committee serve as area representatives. The 

function of an area representative is primarily to act as the direct liaison betwe 

the company representatives in his area and the Dominion Bureau of Statistics on 4 

matters relating to the power survey. 
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Introduction 


This report presents the results of the seventh annual Electric Power Survey 
yf Capability and Load which was conducted in March 1961 by the Dominion Bureau of 
itatistics in cooperation with the Canadian Electrical Association. The Electric 
ower Survey embraces all producers of electric energy in Canada which generate 
0,000,000 kilowatt hours or more per annum. The 1961 report is based on returns 
‘rom 145 companies, half of which are utilities and the other half industrial estab- 
ishments which generate power primarily for own use. As these 145 producers 
iccount for approximately 99 per cent of total generation in Canada, figures pre- 
ented in this report may be regarded as being representative of the entire industry. 


The statistics presented are for the years 1950, and 1955 - 1964 inclusive, 
he latter four years on a forecast basis. Capability and load figures are based on 
he situation as it existed at the time of each company's annual firm power peak 
oad. 


Net generating capability is the output that can be maintained at the time 
f annual firm power peak load after power used in station service is deducted. It 
s calculated on the basis of actual operating experience assuming all equipment in 
orking order and available for use. Net generating capability should not be cons- 
rued as representing installed capacity, a term used in reference to the name plate 
atings of generating equipment as designated by the manufacturers. 


The power situation in any province or for the country as a whole can be 
resented in several ways. Two of these are contained in the report and are based 
a the demand within the province (Table 1) and the demand on the province (Table 3). 
o each case the appropriate capability is also shown. Demand within the province 
8 related to net capability which means net generating capability plus purchases 
2ss deliveries outside the province. 


Statistics of the power situation within Canada and within the individual 
jovinces provide a measure of the growth of the industry within geographic areas 
and indicate the contribution of the industry to the economic growth of the country 
8 a whole. Demand on the province, however, is related to gross capability which 
3 generating capability plus purchases outside the province and is of interest 
fimarily from a utility point of view. 


Some care must be exercised in the interpretation of these data. For 
«ample , the difference between gross capability and total firm demand is an indi- 
ation of available reserves of power. Since power producers are not, however, all 
filly interconnected, reserves of power cannot always be completely fettized: 
| 
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Review of Survey Results 


Net generating capability: Net generating capability in Canada rose 10.6 per cent 
in 1960 to 22,340,000 kilowatts from the 1959 total of 20,205,000. The increase was 
just under the 9.2 per cent annual growth rate over the ten-year period covered 
since the survey was inaugurated and compares with an increase of 13.1 per cent fore 
cast for 1960. Greatly below-average increases of 3.7, 4.7, 5.6 and 3.9 per cent 
are planned for 1961, 1962, 1963 and 1964 because of the substantial reserves which | 
have been built up since 1956. In 1964, net generating capability at 26,530,000 
kilowatts will have advanced some 18.8 per cent over the current level. 


The generating capability increase planned for the next four years will be 
65 per cent thermal compared with less than 20 per cent in the four-year period 
ended 1959. Thermal generating capability will account for 24.6 per cent of the 
total in 1964, against 17.2 per cent in 1960. 


Since 1950, thermal generating capability has had an annual growth rate of 
17.1 per cent; additions between 1960 and 1964 are expected to average 14.4 per cent 
The Annual rate of increase in hydro generating capability, which has been 8.0 per 
cent, between 1950 and 1960, is forecast to decline sharply to 2.8 per cent during 
the next four years. | 


Firm power peak load: Firm power peak load within Canada in 1960 amounted to 17, 2644) 
000 kilowatts, an increase of 6.6 per cent over the 1959 total of 16,201,000. The 
forecast for 1964 is 21,989,000 kilowatts, an estimated rise of 27.4 per cent. 

Annual rates of increase have averaged 7.4 per cent since 1950, slightly higher thar 
the 6.9 per cent forecast for the next four years. The forecast rate of increase, 
however, is somewhat higher than the 6,3 per cent achieved in the last four years. 


During the eight-year period 1956-1964, a growth in firm power peak load 
of 183.3 per cent is indicated in Prince Edward Island, and 131.5 per cent in Albert 
and 123.4 per cent in Saskatchewan. The increase for all Canada during this period | 
is expected to approximate 61 per cent. 


Indicated Reserve: The indicated reserve for Canada rose sharply in 1960 to 4,910,- 
000 kilowatts from the revised total of 3,852,000 in 1959. By 1964 it will decrease 
slightly to 4,419,000 kilowatts, and represent only 20.0 per cent of firm demand as. 
compared with this year's 28.2 per cent. From a low of 7.8 per cent in 1956 the 
margin of reserve reached a peak of 28.2 per cent in 1960 and will slowly subside t¢ 
the 1964 level of 20.0 per cent. 


Reserves for individual provinces varied in 1960 from a high of 49.4 per 
cent in Saskatchewan to a low of 13.2 per cent in Manitoba. 


Firm Energy Requirement: Firm energy requirement rose 8.9 per cent in 1960 to 101,¥- 
982,000,000 kilowatt hours from 93,656,000,000 in 1959. The annual rate of increase 
of 6.3 per cent over the next four years is expected to result in a firm energy re-| 
quirement of 130,256,000,000 kilowatt hours by 1964. The comparative stability of © 
the rate of growth in firm energy requirement is evidenced by the fact that annual 
increments during the period 1950-1959 was 7.3 per cent. 


Sn7 82 


Firm energy requirement within provinces showed much wider variations. 
During the eight-year period 1956-1964, firm energy requirement will increase 147.8 
per cent in Saskatchewan, 125.8 per cent in Alberta and 122.6 per cent in Prince 
Edward Island. The comparable rate of growth for all Canada is 59.9 per cent. 


Chart A - Net Generating Capability Within Canada (Page 10): This chart graphically 
portrays the rapid growth in ability to produce power and shows the extent to which 
thermal generation is becoming increasingly important. 


Chart B - Net Capability and Firm Demand Within Canada (Page 11): 


an indication of the reserves available to meet firm demand for ele 
within Canada. 


Chart B provides 
ctric power 


Chart C - Net Generating Capabilit Within Provinces (Pages 12-13 : Chart C illus- 


trates the growth in capability and the comparative importance of hydro and thermal 
zeneration within provinces. 


thart_D - Net Capability and Firm Demand Within Provinces (Pages 14-15): This chart 
mrovides a graphic indication of the year to year ability of each of the provinces 
70 meet its firm demand for electric power. 

thart E_- Firm Energy Requirement Within Canada (Page 16): Chart E shows the growth 
n Canadian firm energy requirement during the period 1950 - 1964, 


able 1 _- Summary (Pages 17-28): This table summarizes capability, firm power 
| 


eak load, indicated reserve and firm energy requirement for Canada and for each of 
he provinces. 


able 2 - Net Generating Capability Within Provinces (Page 29): This table compares 


rovincial rates of growth in net generating capability. 


lable 3_- Firm Power Peak Load Within Provinces (Page 30): This table compares rates 


€ growth of firm power peak load within provinces. 


able 4 - Indicated Firm Energy Requirement Within Provinces (Page 31): This table 
ompares rates of growth of firm energy requirement within provinces. 


ible > _- Indicated Reserve (Pages 32-34): This table shows the relationship between 


he demand for power and the ability to meet it in each of the provinces and in 
(mada as a whole. Demand on the province consists of firm power peak load within 
he province plus any indicated shortage or rejected load plus firm power deliveries 
“tside the province. Gross capability consists of net generating capability (hydro 
ad thermal) within the province plus purchases of firm power under firm obligation 
fom sources outside the province. The difference between gross capability and firm 
tmand is the indicated reserve, and this, expressed as a percentage of total firm 
dmand, can be used as a measurement of the industry's ability to satisfy demand and 
tet contingencies. Since not all systems are fully interconnected it should be 
[membered that reserves of power cannot always be completely utilized. 


| 
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DEFINITIONS 


FIRM ENERGY REQUIREMENT 


Energy required to meet firm obligations, or for use in own industrial 
plant other than in electric boilers. 


FIRM POWER 


Maximum power always to be available, short of major outages caused by 
storm, explosion, strikes, etc. 


FIRM POWER PEAK LOAD 


The annual FIRM POWER maximum average net kilowatt load of one hour 
duration within the UTILITY, SYSTEM or INDUSTRIAL ESTABLISHMENT, 


FIRM OBLIGATIONS 


Shall include only maximum commitments under contract agreements to 
accept or deliver power on an irrevocable basis. 


INDICATED DEMAND 


The sum of firm power peak load and indicated shortage. 


INDICATED RESERVE 


Net capability less indicated demand (+ or -). 


INDUSTRIAL ESTABLISHMENT 


A firm which generates power primarily for use in own plants. 


NET GENERATING CAPABILITY 


The maximum net kilowatt output (after station service) available from 
the generating facilities of the UTILITY, SYSTEM or INDUSTRIAL ESTABLISHMENT with 
all equipment available, at the time of the annual FIRM POWER PEAK LOAD, determineée 
as the average kilowatt output for one hour with no allowance for outages of 
generating units, 


| 
| 


NET CAPABILITY 


The sum of net generating capability and purchases of firm power under 
firm obligation from other utilities less deliveries of firm power under firm 
obligation to other utilities. 


SYSTEM 


Two or more UTILITIES, having interconnections for the exchange of power, 
which although they may be separately incorporated, are controlled, managed or 
operated by one principal UTILITY. 


UTILITY 


The Company, Commission, or UTILITY reporting or included in a SYSTEM 
report under Section IV (which generates at least part of its own power). 
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CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEE 


Chairman - Mr. G. H. Thompson, 
Vice President, Montreal Engineering Company Limited, 
Montreal, Quebec, 


Vice Chairman - Mr. N. S. Crerar, 
President, Saguenay Power Company Limited, 
Montreal, Quebec. 


Policy Sub-Committee - Mr. G. A. Gaherty, (Chairman) 
Chairman, Calgary Power Limited, 
Calgary, Alberta. 


Mr. A. R. Harrington, Acting General Manager, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


Mr. R. E. Tweedale, General Manager, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick, 


Mr. B. C. Fairchild, General Manager, 
Canadian Electrical Association, 
Montreal, Quebec, 


Mr. L. O'Sullivan, Commissioner, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mr. W. R. Way, Vice-President, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec, 


Mr. J. M. Hambley, General Manager, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. W. D. Fallis, General Manager, 
Manitoba Power Commission, 
Winnipeg, Manitoba. 


Mr. D. Cass-Beggs, General Manager, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan. 


Mr. J. H. Steede, Vice-President and Chief Engineer, 
British Columbia Electric Company Limited, 
Vancouver, British Columbia. 


‘The Policy Sub-Committee serves as an over-all co-ordinating agency for 
‘these surveys, the connecting link between the Dominion Bureau of Statistics, The 
Canadian Electrical Association and the interests of the electric power utility 
industry-at-large. 
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CANADIAN ELECTRICAL ASSOCIATION 
ELECTRIC POWER STATISTICS COMMITTEE 


Surveys Sub-Committee: 


Mr. G. H. Thompson, (Chairman) 
Vice-President, Montreal Engineering Company Limited, 
Montreal, Quebec. 


Mr. We K. Munray, 
Nova Scotia Light and Power Company Limited, 
Halifax, Nova Scotia. 


Mr. As J. Cyr, 
New Brunswick Electric Power Commission, 
Fredericton, New Brunswick. 


Mr, J.,6, (Ameli£g, 
Quebec Hydro-Electric Commission, 
Montreal, Quebec. 


Mrs Be 0. oansom, 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec, 


Mr, Do, Rings 
Shawinigan Water and Power Company Limited, 
Montreal, Quebec. 


Mr. W. S. Preston, 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ontario. 


Mr. €. Be bpLbgton, 
Manitoba Hydro-Electric Board, 
Winnipeg, Manitoba. 


Mr. W. A. Reed, 
Saskatchewan Power Corporation, 
Regina, Saskatchewan, 


Mr. M. M. Williams, 
Calgary Power Limited, 
Calgary, Alberta. 


Mr Lis.) Hvans. 
Dominion Bureau of Statistics, 
Ottawa, Ontario. 


Members of the Surveys Sub-Committee serve as area representatives. The 
function of an area representative is primarily to act as the direct liaison between 
the company representatives in his area and the Dominion Bureau of Statistics on all 
matters relating to the power survey, 
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DOMINION BUREAU OF STATISTICS 
Public Finance and Transportation Division 
Public Utilities Section 


Eighth 
ANNUAL ELECTRIC POWER SURVEY 
OF CAPABILITY AND LOAD 


1961 Actual 
1962 - 1965 Forecast 


Published by Authority of 
The Honourable George Hees, Minister of Trade and Commerce 


August, 1962 
8506-508 Price 50 cents 


RocerR DUHAMEL, F.R.S.c., Queen’s Printer and Controller of Stationery, Ottawa, 1962 


Reports Published by the 
Public Finance and Transportation Division 
dealing with 


ELECTRIC POWER 


Catalogue Title 
number 
Annual 
57-201 Electric and Gas Meter Registrations. Approx. 200pp. 


37-202 


57-203 


57-204 


57-001 


57-501 


Meter registrations by province, county or census division, 
company and place served, by type of service ........ Amheng Sow OL ¢ 


Electric Power Statistics. Approx. 50pp. 


Summary and detailed analyses of generation and use of 
electric power in Canada, power plant equipment, customers, 
employees, salaries and wages and financial statistics ......... 


Electricity Bills for Domestic, Commercial and Small Power 
Service. Approx. L5pp. 


Includes an annual index of electricity bills for domestic 
service, and bills for light and power in cities and represen- 
tative municipalities, . i scc ss otc are cisiae ele ere tane oierareetn ee ae eens 


Electric Power Survey of Capability and Load. Approx. 45pp. 


Current and projected data of capability and load of major 
producers of electric energy in Canada .......... ease avers is awe 


Monthly 


Electric Power Statistics. Approx. 4pp. 


Production by utilities and industrial establishments, 
imports and exports, power made available for use in Canada, 
amount used in electric boilers, by provinces. 

Per copy 10¢; per year ..... 


Occasional 


Inventory of Prime Mover and Generating Equipment. Approx. 
96pp. 


A list of the large generating plants in Canada by owner- 
ship, showing the location, year of installation, name-plate 
rating and other details of each large unit, as at December 31, 
1958 eeeeeeeeenre8? eeeeoeeeeeeeeeeeeeee 
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Meee oepebi lity vend Firm Demand within Canada vo. iu. sews ns canceeebhsacdeseneeevenbeuadaeees 
This chart provides an indication of the reserves available to meet firm demand for 
electric power within Canada. 


Mure eneshiing Capabality within Provinces .o.. ss senses scents ccrsvccnnatcccvcceteecccccees 
This chart illustrates the growth in capability and the comparative importance of 
hydro and thermal generation within provinces. 


Sees Capebiittyand Firm Demand’ within Provinces 2208. .056..08 0 ok Dove ase ck bc ce cdc be ccccce 
This chart provides a graphic indication of the year to year ability of each of 
the provinces to meet its firm demand for electric power. 


POUR ye RequieementmwlthinyCAnada soe 5 akcch nace bone cece alc Se One cee nes en 
This chart shows the growth in Canadian firm energy requirement during the period 
1950-1965. 


TABLES 


1A. Capability and Firm Power Peak Load Ie UE Gant) SPs canes PS UND O, IG ic ha CEPA BESS HIG DOO Te 


This table summarizes capability, firm power peak load and indicated reserve for 
Canada and for each of the provinces. 


1B. Re Efe Fe ros Pa WOO el OMT Eye ia Ge Fi v p 01 Galata s/s aoe Kleinia, maine WK aie) iw 9k Kees wee ww ae Gas 


This table summarizes current and historical data on generation, interprovincial 
receipts and deliveries, secondary energy, and firm energy requirements. 


2. Total Net PENSrarete CAPSDILLILY WLURIN! PECVLNCES in cn wick sis pian ©) discs ais si0ig os * < wnie + aon Bin duei eiainiae 


This table compares provincial rates of growth in net generating capability. 
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This table compares rates of growth of firm power peak load within provinces. 
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This table compares rates of growth of firm energy requirement within provinces. 
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This table shows the relationship between the demand for power and the ability 
to meet it in each of the provinces and in Canada as a whole. 
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Canadian Electrical Association Electric Power Statistics Committee ............ecccscceeeeces 


SYMBOLS 


The interpretation of the symbols used in the tables throughout this 


publication is as follows: 


. Figures not available. 


. Figures not appropriate or not applicable. 


- Nil or zero. 


Introduction 


This report presents the results of the Eighth Annual Electric Power Survey of Capability and 
Load which was conducted in March 1962. The survey covers all producers of electric energy in Canada 
which generate 10 million kwh. or more per annum. This report, therefore, covers the same group of 


companies which provide the statistics for the monthly "Electric Power Statistics" report (catalogue 
No. 57-001). 


There are approximately 150 responding companies in the group, about half of which are 
utilities and half industrial establishments. The combined group accounts for 99.3 per cent of all 


generation, all the imports and exports. The utilities group contributes 79 per cent of the generation 
to the Canada total. 


This year's report is the first incorporating the results obtained by the use of a revised 
reporting form. As a consequence, several revisions are incorporated into the report and historical 
figures adjusted where necessary. The revised report is organized in such a manner that there is a 
direct comparison and link with the monthly "Electric Power Statistics" in that the generation figures 
are common to the two publications; any differences are due to late revisions. 


| The survey is carried out in co-operation with the Canadian Electrical Association. Area 
representatives of the Association collect and edit the returns which are forwarded to the Dominion 
Bureau of Statistics for final revision, editing and compilation. A Co-ordinating Panel composed of 
members of the Canadian Electrical Association and the Dominion Bureau of Statistics review the 

results immediately prior to publication. The assistance received from the Canadian Electrical 
Association and its members has been invaluable in making possible the early release of the survey data. 


Concepts and Definitions 


fable TAG Capability and Firm Power Peak Load Requirements: 


The generating capability and firm power peak load concepts are virtually unchanged from 
xrevious reports. However, more detail has been provided in the generating capability which is now 
sroken down to identify conventional steam, nuclear steam, internal combustion, and gas turbine 
*quipment. Generating capability measures the expected power of all available generating facilities 
o£ the province (or nation) at the time of one-hour firm peak load for each of the respondents. This 
tay be equal to, or smaller than, the generating capacity as measured by the name plate rating of the 
‘quipment and published in the "Prime Mover and Electric Generating Equipment" report. 


The variations between generating capability and generating capacity may be caused by high 
jater in reservoirs resulting in a higher water head and greater generation than the name plate ca- 
jacity; the impossibility of placing all pieces of equipment on the line at the same time, low water, 
ce, or some equipment being considered unreliable, thereby resulting in generation below capacity. 


All figures in Table 1A of the report are calculated at the time of the one-hour peak load for 
ach of the respondents. As a result, capability and peak loads are non-coincident (the arithmetic 
um of the actual peak loads regardless of time of occurrence) and may be equal to, or smaller than, 
he coincident peak load for each of the provinces. Insofar as the utilities have about 80 per cent 
f the load of the nation and most of the peak loads occur in December, the variation from the coin- 
ident peak will not be too great. Two major systems which account for almost 40 per cent of the 
apability have only a slight variation between their coincident and non-coincident peak loads. Of 
hirty-six major systems serving the larger population centres in Canada, nine had peak loads on 
®cember 18, five on December 19, 12 on other dates between November 30 and December 30, eight outside 
his period, and two did not report. 


| 
} 


| 


Egme 


Receipts and deliveries of firm power used in calculating net capability are the interprovincia 
and international transfers of power under firm contracts, or the best estimate of firm obligations 
possible in the absence of contracts. The actual receipts and deliveries of firm and secondary power 
are taken into account in the calculation of firm power peak loads. 


Peak loads are the total demands within a province after all inter-changes have been taken 
into account to remove any duplication. The peak loads include all electricity consumed by ultimate 
customers, line losses, and manufacturing plants own consumption, but do not include generating station 
service which is deducted before arriving at generating capability. Firm power peak loads exclude the 
secondary or surplus energy used by ultimate customers on an interruptible basis, as these are not firm 


obligations. 


Indicated shortages are a measure of the firm power commitments that a system was not able to 
meet at the time of its peak load. 


The indicated power reserve of a province (shown in table 1) is the reserve after all firm 


obligations and shortages have been met or received. It is the difference between net capability and — 
total firm peak load within the province or gross capability less firm power peak load on the province, 
and is a measure of the industries' ability to satisfy demands of a province and meet contingencies. 
Since not all systems are fully interconnected, the reserves of power shown cannot always be fully 
utilized. | 


Table 1B. Energy Supply and Requirements: 


Net generation figures which are identical with the figures presented in the monthly "Electric | 
Power Statistics" report (or revisions thereof) are exclusive of station service and, for 1961, are 
subdivided by type of generation. No forecasts of generation are given for 1962-65. 


| 
Although complete historical figures are not currently available, it is expected that they will 
be included in future reports. 
| 
| 


Firm energy receipts and deliveries are the actual receipts and deliveries under firm contracts 
or obligations. | 
Secondary energy delivered within the province is the surplus energy sold at time of low demand 
and when surplus generating capability is available. This energy may be interrupted at any time and, 
consequently, sells at very low rates, generally for use in electric boilers. | 
| 

Firm energy available is the measure of primary demands of electric energy, including resi- 
dential, commercial and power sales, and all line losses after deducting net exports. It is an 


important economic indicator and, as such, is of major importance in forecasting. 


; 


Indicated shortage is an estimate of the total quantity of energy a system was unable to | 
deliver due to its inability to meet firm power commitments during the year; no shortages have occurred 
since 1957. 


Firm energy requirements are a measure of the needs for electric energy that have been or can 
be met (firm energy available) and those that cannot be serviced (shortage). \ 


Review of Survey Results 


Total net generating capability in 1961 for companies which generate over 10 million kwh. per 
year increased only 248,000 kw. or 1.1 per cent to 22,628,000 kw.; this is the smallest increase in 
recent years. The forecast years 1961-1965 indicate a growth of 5,685,000 kw. or a compound growth 


J 


rate of 5.76 per cent, as compared with the previous ten-year period 1951-1960, when the growth rate 
was 9.2 per cent. Thermal capability is expected to grow at the rate of 14.5 per cent per year in the 
forecast period compared to 17.1 per cent in the previous ten-year period, while hydro-electric ca- 
pacity is expected to increase at 3.3 per cent per year compared to 8.0 per cent in the previous ten 
years. Most of the thermal increase will be in steam plants, a small growth in gas turbines, while 
internal combustion plants will be virtually unchanged. 


The first nuclear capability is forecast for 1965, although this may be postponed due to delays 
in construction or bringing the plant on line because of its pioneering nature. The nuclear capability 
does not include the 20,000 kw. plant at Rolphton, Ontario which is an experimental plant and not 
considered part of capability. 


The 1961 forecast of generating capability was 367,000 kw. higher than that actually obtained, 
indicating a delay in completing some plants till the period 1962-1964 and 65,000 kw. thermal capacity 
out of service at the time of the 1961 survey. 


The forecast for 1961 generating capability was approximately realized in all provinces except 
Ontario, Manitoba and Alberta which were significantly under the forecast and in British Columbia which 
exceeded the forecast. 


The largest absolute growth in generating capability for the forecast years is indicated for 
Ontario - 2,135,000 kw., Quebec - 1,616,000 kw., British Columbia - 582,000 kw. and Alberta - 451,000 
kw. Whereas Quebec will meet most of the increased generating capability by adding over 1,300,000 kw. 
in hydro capability and 200,000 thermal capability, Ontario plans to increase its capability by adding 
1,750,000 thermal, including 200,000 nuclear and only 385,000 hydro; British Columbia plans to add 
466,000 thermal and only 110,000 hydro. 


The firm power peak loads have not shown the same change in rate of growth as generating 
tapability. In the 1950's the growth rate of firm power peak load in Canada was 7.5 per cent, while 
the forecast rate of growth is 6.2 per cent. 


In 1963 and 1964, and rise to 4,780,000 kw. in 1965, while the indicated reserve is forecast to decline 
to 15.2 per cent in 1964 and rise in 1965 to 20.3 per cent. 


| As a result, the indicated reserve is expected to amount to 4,551,000 kw. in 1962, will decline 
| 


Firm energy requirements increased 2.7 per cent for 1961 to 105,076,000,000 kwh. compared to 
\ growth of 7.3 per cent in the previous 10 year period and a forecast growth rate of 6.6 per cent for 
the period 1961-1965. All provinces but British Columbia shared in the current increase. The forecast 
‘or firm energy requirements made last year was some 2,500 million kwh. higher than what was actually 
\ttained. At the same time firm energy requirements were increasing, there was a reduction in the 
‘evel of net exports (exports-imports) to the United States and lower deliveries of secondary energy. 
his combined with a long shutdown of the Kitimat Plant of Aluminum Company of Canada Limited in 
ritish Columbia, and changed hydraulic conditions in certain parts of the country caused a slight 
eduction in net generation to 113,271,000,000 kilowatt hours - the first decline since 1947. 


CHART-A 
TOTAL GENERATING CAPABILITY WITHIN CANADA 
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GLOSSARY OF TERMS 


Firm Energy Requirement 


| Energy required to meet firm obligations, or for use in own industrial plant 
other than in electric boilers. 


Firm Power 


| Maximum power always to be available, short of major outages caused by storm, 
explosion, strikes, etc. 


Firm Power Peak Load 
The annual Firm Power maximum average net kilowatt load of one hour duration 
within the Utility, System or Industrial Establishment. 


Firm Obligations 


Shall include only maximum commitments under contract agreements to accept or 
deliver power on an irrevocable basis or the best estimate of firm obligations in 
the absence of contracts. 


Indicated Demand 

} 

The sum of firm power peak load and indicated shortage. 
Indicated Reserve 


Net capability less indicated firm power peak load within the province or 


Industrial Establishment 


\ 
} 


A firm which generates power primarily for use in its own plants. 


Net Generating Capability 

The maximum net kilowatt output (after station service) available from the 
generating facilities of the Utility, System or Industrial Establishment with all 
equipment available, at the time of the annual Firm Power Peak Load, determined as 
the average kilowatt output for one hour with no allowance for outages of generating 
inits. 


Vet Capability 


The sum of net generating capability and purchases of firm power under firm 


bligation from other utilities less deliveries of firm power under firm obligation 
o other utilities. 


2ystem 


Two or more Utilities, Industrial Establishments or a combination of these, 
laving interconnections for the exchange of power, which although they may be sepa- 
‘ately incorporated, are controlled, managed or operated by one principal. 


l 
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CANADIAN ELECTRICAL ASSOCIATION 


ELECTRIC POWER STATISTICS COMMITTEE 


Chairman - G.H. Thompson, Calgary Power Ltd., Calgary, Alta. 
Vice-chrm. - N.S. Crerar, Saguenay Power Co., Montreal, P.Q. 


Policy Subcommittee 


Chairman G.A. Gaherty, Montreal Engineering Co., P.O. Box 250, Place d'Armes, 
Montreal. 
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Surveys Subcommittee 


Chairman G.H. Thompson, Calgary Power Ltd., P.O. Box 190, Calgary, Alta. 
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-J. Cyr, N.B. Electric Power Commission, Fredericton, N.B. 
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A. Total Generating Capability within Canada ..........e.eceeeeee 
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This chart graphically portrays the rapid growth in ability to produce power and 
shows the extent to which thermal generation is becoming increasingly important. 
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electric power within Canada. 
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NetsGenerating Capability within Provinces .......eccsccsscces 
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This chart provides an indication of the reserves available to meet firm demand for 
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This chart illustrates the growth in capability and the comparative importance of 


hydro and thermal generation within provinces. 


the provinces to meet its firm demand for electric power. 


igemirm Energy Requirement within Canada .......ceces cise sucles one 
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This chart provides a graphic indication of the year to year ability of each of 
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This chart shows the growth in Canadian firm energy requirement during the period 


1951-1966, 


TABLES 


| 
Canada and for each of the provinces. 


BHAaLCAtTCd RESCEVC Lecce cio cscs ce ccc ese wssese eee seces eine aera 


to meet it in each of the provinces and in Canada as a whole. 
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B. Energy Supply and Requirements ..... ss csseseerervcceevesseceves 


This table summarizes current and historical data on generation, interprovincial 
receipts and deliveries, secondary energy, and firm energy requirements. 


A, Capability and Firm Power Peak Load Requirements ....esereeresercorcecsecececres 


This table summarizes capability, firm power peak load and indicated reserve for 
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» Firm Energy Requirement Within PLOVINCES ts oon cole etelsclsiee sicicle sie sie siecle sieleleleleleiae cise cesses 


This table compares rates of growth of firm energy requirement within provinces. 
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» Total Net Generating Capability within Provinces .....sssesesecceccccecsrecccccceccrsscoces 


This table compares provincial rates of growth in net generating capability. 


» Firm Power Peak Load within Provinces ..ccccccccccccccvcsccccsvrcccreceeccsecsesesesseseecs 
This table compares rates of growth of firm power peak load within provinces. 
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This table shows the relationship between the demand for power and the ability 
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SYMBOLS 


The interpretation of the symbols used in the tables throughout this 


publication is as follows: 
tT Revised figures. 
.. Figures not available. 
... Figures not appropriate or not applicable. 
| 


- Nil or zero, 


INTRODUCTION 


This report presents the results of the Annual Electric Power Survey of Capability and Load 
which was conducted in March 1963. The survey covers all producers of electric energy in Canada which 
generate 10 million kwh. or more per annum. This report, therefore, covers the same group of firms 
which provide the statistics for the monthly "Electric Power Statistics" report (catalogue No. 57-001). 
‘The report is organized in such a manner that there is a direct comparison and link with the monthly 
("Electric Power Statistics" in that the generation figures are common to the two publications; 


Any 
differences are due to late revisions. 


There are approximately 146 responding firms in the group, of which 46 per cent are utilities 
and the balance industrial establishments. The combined group accounts for 99.6 per cent of all 


generation, and all the imports and exports. The utilities group contributes 79 per cent of the 
generation to the Canada total. 


The survey is carried out in co-operation with the Canadian Electrical Association. Area 
representatives of the Association collect and edit the returns, which are forwarded to the Dominion 
Bureau of Statistics for final revision, editing, and compilation. The assistance received from the 
Canadian Electrical Association and its members has been invaluable in making possible the early 
telease of the survey data. 


Review of Survey Results 


Total net generating capability in 1962 for firms which generate over 10 million kwh. per year 
mereased 1,241,000 kw., or 5.52 per cent, to 23,869,000 kw. The forecast years, 1963-1966, indicate a 
jrowth of 5,169,000 kw., or a compound growth rate of 4.8 per cent, as compared with the previous 
‘leven-year period, 1951-1962, when the growth rate was 8.2 per cent. Thermal capability is expected 
‘0 grow at the rate of 9.8 per cent per year in the forecast period, compared to 15.7 per cent in the 
revious eleven-year period, while hydro-electric capability is expected to increase at 3.5 per cent 
er year compared to 6.8 per cent in the previous eleven years. Most of the thermal capability in- 
Tease will be in steam plants. There will be a small growth in the thermal capability of gas turbines, 
hile the thermal capability of internal combustion plants will be virtually unchanged. 


The first nuclear capability is forecast for 1965, although this may be postponed, due to 
elays in construction or bringing the plant on line. The nuclear capability does not include the 
0,000 kw. plant at Rolphton, Ontario, which is an experimental plant and not considered part of 
apability. 
| 


| The 1962 forecast of generating capability was 349,000 kw. higher than that actually obtained, 
adicating a delay in completing some plants until the period 1963-1964. The forecast for 1962 
snerating capability was approximately realized in all provinces except Ontario, which was signi- 
lecantly under the forecast, and which accounted for 88 per cent of the difference between the 1962 
apability as forecast and the actual net generating capability. 


| The largest absolute growths in generating capability for the forecast years are indicated for 
‘tario - 1,985,000 kw., Quebec - 1,427,000 kw., Alberta - 498,000 kw., and British Columbia - 379,000 
7. Whereas Quebec will meet most of the increased generating capability by adding over 1,127,000 kw. 
1. hydro capability and 300,000 kw. in thermal capability, Ontario plans to increase its capability by 
iding 1,478,000 kw. in thermal capability, including 200,000 nuclear kw. and only 508,000 hydro kw. 
-berta plans to add 228,000 kw. in thermal capability and 300,000 kw. in hydro capability. 


! 
| 


The firm power peak loads have not shown the same change in rate of growth as generating | 
capability. In the period from 1951 to 1962 the growth rate of firm power peak loads in Canada was 7) 
per cent, while the forecast rate of growth for the period from 1962 to 1966 is 6,5 per cent. As a 
result, the indicated reserve is expected to amount to 5,007,000 kw. in 1963, is expected to increase) 
in 1964, and is expected to decline in 1965-1966 to 4,987,000 kw. and 4,526,000 kw. respectively. Thi 
indicated reserve, stated as a percentage of firm power peak load, is forecast to decline steadily 


throughout the forecast period, from 23.4 per cent in 1963 to 17.9 per cent in 1966. 
| 


From 1961 to 1962 firm energy requirements increased 5.7 per cent from 105,076 million kwh. t 
11,043 million kwh., an increase of 5,967 million kwh, This increased requirement was supplied by an 
increase in net generation of 3,760 million kwh., a drop in net exports of 1,482 million kwh., and a 
decrease in the amount of secondary power consumed in Canada of 725 million kwh. All provinces share, 
in the current increase. This rate of growth of firm energy requirements compares to a growth rate o 
6.5 per cent in the previous eleven-year period, and the growth rate of 6.2 per cent that is forecast 
for the period from 1962 to 1966. 


| 

In co-operation with the National Energy Board, the Dominion Bureau of Statistics conducted a 
survey of thirty-one large producers of electric energy located in all provinces except Prince Edward 
Island. These firms were asked to supply us with daily load curve data for both December 20, 1962, a' 
the day of their firm power peak for the year 1962. The data was to cover the reporting firm's syste 
and all systems within it. Among other things, these reports showed the net generation of the report 
ing system for each hour of December 20 and the day of the system's firm power peak load. 


The result of the survey indicated that the net generation of power usually reached its hourl 
peak at 6 p.m. on the day of firm power peak load, and that the low point was at 4 a.m. From 4 a.m. 
12 noon the curve rose, with the sharpest increase in demand coming between 7 a.m. and 8 a.m, From 1 
noon to 1 p.m. the curve declined slightly and levelled off between l p.m. and 4 p.m. At 4 p.m. the 
rise to the 6 p.m. peak started, and from 6 p.m. to 12 midnight there was a steady decline. The 
variation in net generation on the day of firm peak power load for Canada, based on the figures suppl 
by these 31 firms, varied by about 68 per cent between the low point at 4 a.m. and the peak at 6 p.m, 


Concepts and Definitions 


Table 1A. Capability and Firm Power Peak Load Requirements: 


The generating capability and firm power peak load concepts are virtually unchanged from 
previous reports. However, more detail has been provided in the generating capability which is now 
broken down to identify conventional steam, nuclear steam, internal combustion, and gas turbine equip) 
ment. Generating capability measures the expected power of all available generating facilities of th 
province (or nation) at the time of one-hour firm peak load for each of the respondents. This may be 
equal to, or smaller than, the generating capacity as measured by the name plate rating of the equip- 
ment and published in the "Prime Mover and Electric Generating Equipment" report. 


The variations between generating capability and generating capacity may be caused by high | 
water in reservoirs resulting in a higher water head and greater generation than the name plant 


capacity; the impossibility of placing all pieces of equipment on the line at the same time, low wake) 


ice, or some equipment being considered unreliable, thereby resulting in generation below capacity. 
| 
j 


All figures in Table 1A of the report are calculated at the time of the one-hour peak load fo 
each of the respondents. As a result, capability and peak loads are non-coincident (the arithmetic §) 
of the actual peak loads regardless of time of occurrence) and may be equal to, or smaller than, the | 
coincident peak load for each of the provinces. Insofar as the utilities have about 80 per cent of f 
load of the nation and most of the peak loads occur in December, the variation from the coincident pe 
will not be too great. Two major systems which account for almost 40 per cent of the capability have 
only a slight variation between their coincident and non-coincident peak loads. Of thirty-nine major 
systeins serving Canada, eleven had peak loads on December 20, three on December 21, 14 on other dates 
between November 30 and January 31 and eleven outside this period. 


Receipts and deliveries of firm power used in calculating net capability are the inter- 
reer es ee POWer: 
provincial and international transfers of power under firm contracts, or the best estimate of firm 
obligations possible in the absence of contracts. The actuat receipts and deliveries of firm and 


secondary power are taken into account in the calculation of firm power peak loads, 


Peak loads are the total demands within a province after all inter-changes have been taken into 
account to remove any duplication. The peak loads include all electricity consumed by ultimate 
customers, line losses, and manufacturing plants own consumption, but do not include generating station 
service which is deducted before arriving at generating capability. Firm power peak loads exclude the 


secondary or surplus energy used by ultimate customers on an interruptible basis, as these are not firm 
obligations. 


Indicated shortages are a measure of the firm power commitments that a system was not able to 
neet at the time of its peak load. 


The indicated power reserve of a province (shown in Table 1) is the reserve after all firm 
bligations and shortages have been met or received. It is the difference between net capability and 
otal firm peak load within the province or gross capability less firm power peak load on the province, 
ind is a measure of the industries! ability to satisfy demands of a province and meet contingencies. 


‘ince not all systems are fully interconnected, the reserves of power shown cannot always be fully 
itilized, 


‘able 1B. Energy Supply and Requirements: 
se SP EE Pe sane Mequeremenes: 


| Net generation figures which are identical with the figures presented in the monthly "Electric 
ower Statistics" report (or revisions thereof) are exclusive of station service and, for 1962, are 
ubdivided by type of generation. No forecasts of generation are given for 1963-66. 


Although complete historical figures are not currently available, it is expected that they will 
e included in future reports. 


Firm energy receipts and deliveries are the actual receipts and deliveries under firm contracts 
ct obligations. 


| Secondary energy delivered within the province is the surplus energy sold at time of low demand 
id when surplus generating capability is available. This energy may be interrupted at any time and, 
onsequently, sells at very low rates, generally for use in electric boilers. 


Firm energy available is the measure of primary demands of electric energy, including resident- 
il, commercial and power sales, and all line losses after deducting net exports. It is an important 
?onomic indicator and, as such, is of major importance in forecasting. 


| Indicated shortage is an estimate of the total quantity of energy a system was unable to deliver 
ie to its inability to meet firm power commitments during the year; no shortages have occurred since 


} 


Firm energy requirements are a measure of the needs for electric energy that have been or can 
' met (firm energy available) and those that cannot be serviced (shortage). 


CHART-A 
TOTAL GENERATING CAPABILITY WITHIN CANADA 
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GLOSSARY OF TERMS 


Firm Energy Requirement 


Energy required to meet firm obligations, or for use in own industrial plant 
other than in electric boilers. 


Firm Power 

Maximum power always to be available, short of major outages caused by storm, 
explosion, strikes, etc. 
Firm Power Peak Load 


The annual Firm Power maximum average net kilowatt load of one hour duration 
within the Utility, System or Industrial Establishment. 


Firm Obligations 


Shall include only maximum commitments under contract agreements to accept or 
deliver power on an irrevocable basis or the best estimate of firm obligations in 
the absence of contracts. 

Indicated Demand 
The sum of firm power peak load and indicated shortage. 


Indicated Reserve 


Net capability less indicated firm power peak load within the province or 
gross capability less firm power peak load on the province. 


Industrial Establishment 


A firm which generates power primarily for use in its own plants. 


Net Generating Capability 


The maximum net kilowatt output (after station service) available from the 
generating facilities of the Utility, System or Industrial Establishment with all 
equipment available, at the time of the annual Firm Power Peak Load, determined as 
the average kilowatt output for one hour with no allowance for outages of generating 


units. 


Net Capability 


The sum of net generating capability and purchases of firm power under firm 
obligation from other utilities less deliveries of firm power under firm obligation 
to other utilities. 


System 


Two or more Utilities, Industrial Establishments or a combination of these, 
having interconnections for the exchange of power, which although they may be sepa- 
rately incorporated, are controlled, managed or operated by one principal. 
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This chart graphically portrays the rapid growth in ability to produce power and 
shows the extent to which thermal generation is becoming increasingly important. 
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This chart provides an indication of the reserves available to meet firm demand for 
electric power within Canada. 
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TABLES 
Capability, Firm Power Peak Load and Energy RequirementS .......-. ses e esse rece errr er ecevecs 


This table summarizes capability, firm power peak load, indicated reserve, 
generation, interprovincial receipts and deliveries, secondary energy and firm energy 
requirements. 
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This table compares provincial rates of growth in net generating capability. 
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This table compares rates of growth of firm power peak load within provinces. 
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This table compares rates of growth of firm energy requirement within provinces, 
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This table shows the relationship between the demand for power and the ability to 


meet it in each of the provinces and in Canada as a whole. 
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SYMBOLS 


The interpretation of the symbols used in the tables throughout this 


publication is as follows: 


Y Revised figures. 


.. Figures not available. 


-.. Figures not appropriate or not applicable. 


= NEV vor zero, 


INTRODUCTION 


This report presents the results of the Annual Electric Power Survey of Capability and Load 
which was conducted in March 1964. The survey covers all producers of electric energy in Canada which 
generate 10 million kwh. or more per annum. This report, therefore, covers the same group of firms 
which provide the statistics for the monthly "Electric Power Statistics" report (catalogue No. 57-001). 
The report is organized in such a manner that there is a direct comparison and link with the monthly 
"Electric Power Statistics" in that the generation figures are common to the two publications: Any 
differences are due to late revisions. The forecast period for this report has been extended to a 
five year period as compared with four in previous years, 


There are approximately 150 responding firms in the group, about half of which are utilities 
and half industrial establishments. The combined group accounts for 99.6 per cent of all gneration, 
and all the imports and exports. The utilities group contributes approximately 80 per cent of the 
generation to the Canada total. 


The survey is carried out in co-operation with the Canadian Electrical Association. Area 
representatives of the Association collect and edit the returns, which are forwarded to the Dominion 
Bureau of Statistics for final revision, editing, and compilation. The assistance received from the 
Canadian Electrical Association and its members has been invaluable. 


Review of Survey Results 


Total net generating capability in 1963 for firms which generate over 10 million kw. per year 
increased 1,609,000 kw. or 6.74 per cent to 25,478,000 kw. The forecast years, 1964-1968, indicate an 
anticipated growth of 7,160,000 kw., or a compound growth rate of 6,39 per cent as compared with the 
1951-1963 growth rate of 8.04 per cent. Thermal capability is expected to grow at the rate of 9.5 per 
cent in thr forecast period compared with 15,5 per cent in the previous twelve-year period, while 
hydro-electric capability is expected to increase at 3.6 per cent compared with 6.7 per cent in the 
' previous twelve years. The hydro-electric capability forecast figures do not include the Hamilton 
Falls development in Labrador as the plans for this project are indefinite. Most of the thermal 
capability growth will be in steam plants. There will be small increases in the thermal capability of 
gas turbine and internal combusion plants. 


The first nuclear firm capability is now forecast for 1967. 


In 1962 it was forecast that the net generating capability in 1963 would be 25,498,000 kw. The 
actual 1963 net generating capability fell short of this estimate by only 20,000 kw. The 1962 forecast 
for 1963 generating capability was approximately realized in all provinces except Ontario, which was 
significantly under the forecast, and Quebec, which was significantly over the forecast. 


The largest absolute growths in generating capability for the forecast years are indicated for 
Quebec - 2,323,000 kw., Ontario - 2,199,000 kw., Alberta - 790,000 kw., and British Columbia - 769,000 
kw. Whereas Quebec will meet the increased generating capability by adding 2,014,000 kw. in hydro 
capability and 309,000 kw. in thermal capability, Ontario plans to increase its capability by adding 
1,915,000 kw. in thermal capability, including 218,000 kw. nuclear, and 284,000 kw. hydro. Alberta 
plans to add 490,000 kw. in thermal capability and 300,000 kw. in hydro capability. British Columbia 
estimates increases of 424,000 kw. and 345,000 kw. in hydro and thermal capability respectively. 


The firm power peak loads have not shown the same change in rate of growth as generating cap- 
ability. In the period from 1951 to 1963 the growth rate of firm power peak loads in Canada was 7,2 
per cent while the forcast rate of growth from 1964 to 1968 is 6.0 per cent. As a result, the in- 
dicated reserve is expected to vary slightly during the forecast years from 4,573,000 kw. in 1963 to a 


low of 4,369,000 kw. in 1964 and a high of 4,663,000 KW in 1968. The indicated reserve, stated as a 
percentage of firm power peak load, is forecast to decline steadily from 21.9 per cent in 1963 to 16.4 
per cent in 1967 and then rise to 16.7 per cent in 1968. 


Indicated reserve data does not take into account reduction in generating capability due to 
adverse flow conditions such as ice, low water etc., which occur during the peak load season. In 
1963, this reduction in generating capability amounted to about 780,000 kw. with Quebec accounting 
for 55.8 per cent, Ontario 41.2 per cent, Newfoundland 1.8 per cent, Saskatchewan 0.9 per cent and 
British Columbia 0.3 per cent. 


Firm energy requirements increased 5.6 per cent from 111,043 million kw. in 1962 to 117,254 
million kw. in 1963 compared with a growth of 6.4 per cent in the previous twelve year period and a 
forecast growth rate of 6.1 per cent for the period 1964-1968. The additional firm energy requirement 
was supplied by an increase in net generation of 4,611 million kw., a drop in net exports of 565 
million kw. and a smaller amount of secondary energy delivered within Canada. This decrease amounted 
to 1,035 million kw. 


Concepts and Definitions 
Table 1. Capability, Firm Power Peak Load and Energy Requirements: 


The generating capability and firm power peak load concepts are virtually unchanged from 
previous reports. However, more detail has been provided in the generating capability which is now 


broken down to identify conventional steam, nuclear steam, internal combustion, and gas turbine equip- 
ment. Generating capability measures the expected power of all available generating facilities of the 
province (or nation) at the time of one-hour firm peak load for each of the respondents. This may be 

equal to, or smaller than, the generating capacity as measured by the name plate rating of the equip- 

ment and published in the "Prime Mover and Electric Generating Equipment" report. 


The variations between generating capability and generating capacity may be caused by high 
water in reservoirs resulting in a higher water head and greater generation than the name plate 
capacity; the impossibility of placing all pieces of equipment on the line at the same time, low water 
ice, or some equipment being considered unreliable, thereby resulting in generation below capacity. 


All figures in Table 1 of the report are calculated at the time of the one-hour peak load for 
each of the respondents. As a result, capability and peak loads are non-coincident (the arithmetic sur 
of the actual peak loads regardless of time of occurrence) and may be equal to, or greater than, the © 
coincident peak load for each of the provinces. Insofar as the utilities have about 80 per cent of the 
load of the nation and most of the peak loads occur in December, the variation from the coincident peak 
will not be too great. Two major systems which account for almost 40 per cent of the capability have 
only a slight variation between their coincident and non-coincident peak loads. Of thirty-five major © 
systems serving Canada, seven had peak loads on December 16, four on December 17, eighteen on other | 


dates between November 30 and December 31 and six outside this period. . 


Receipts and deliveries of firm power used in calculating net capability are the inter- 


provincial and international transfers of power under firm contracts, or the best estimate of firm 
obligations possible in the absence of contracts, The actual receipts and deliveries of firm and 
secondary power are taken into account in the calculation of firm power peak loads. 


| 


| 
Peak loads are the total demands within a province after all inter-changes have been taken int¢ 


account to remove any duplication. The peak loads include all electricity consumed by ultimate ’ | 
customers, line losses, and manufacturing plants own consumption, but do not include generating statior 
service which is deducted before arriving at generating capability. Firm power peak loads exclude the 
secondary or surplus energy used by ultimate customers on an interruptible basis, as these are not fim 
obligations, 


| 
I 


Indicated shortages are a measure of the firm power commitments that a system was not able to 
meet at the time of its peak load. 


The indicated power reserve of a province (shown in Table 1) is the reserve after all firm 


obligations and shortages have been met or received. It is the difference between net capability and 


total firm peak load within the province or gross capability less firm power peak load on the province, 
and is a measure of the industries’ ability to satisfy demands of a province and meet contingencies. 
Since not all systems are fully interconnected, the reserves of power shown cannot always be fully 
utilized. 


Net generation figures which are identical with the figures presented in the monthly "Electric 


“Power Statistics" report (or revisions thereof) are exclusive of station service and, for 1963, are 


subdivided by type of generation. No forecasts of generation are given for 1964-68. 


Although complete historical figures are not currently available, it is expected that they will 
be included in future reports, 


Firm energy receipts and deliveries are the actual receipts and deliveries under firm contracts 
or obligations. 


Secondary energy delivered within the province is the surplus energy sold at time of low demand 


‘and when surplus generating capability is available. This energy may be interrupted at any time and, 
consequently, sells at very low rates, generally for use in electric boilers. 


Firm energy available is the measure of primary demands of electric energy, including resident- 


ial, commercial and power sales, and all line losses after deducting net exports. It is an important 


economic indicator and, as such, is of major importance in forecasting. 


Indicated shortage is an estimate of the total quantity of energy a system was unable to deliver 


due to its inability to meet firm power commitments during the year; no shortages have occurred since 
n957. 


Firm energy requirements are a measure of the needs for electric energy that have been or can 
‘be met (firm energy available) and those that cannot be serviced (shortage). 
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GLOSSARY OF TERMS 


Firm Energy Requirement 


Energy required to meet firm obligations, or for use in cwn industrial plant 
other than in electric boilers. 


Firm Power 

Maximum power always to be available, short of major outages caused by storm, 
explosion, strikes, etc. 
Firm Power Peak Load 


The annual Firm Power maximum average net kilowatt load of one hour duration 
within the Utility, System or Industrial Establishment. 


Firm Obligations 


Shall include only maximum commitments under contract agreements to accept or 
deliver power on an irrevocable basis or the best estimate of firm obligations in 
the absence of contracts. 


Indicated Demand 
The sum of firm power peak load and indicated shortage. 
Indicated Reserve 


Net capability less indicated firm power peak load within the province or 
gross capability less firm power peak load on the province. 


Industrial Establishment 


A firm which generates power primarily for use in its own plants. 


Net Generating Capability 


The maximum net kilowatt output (after station service) available from the 
generating facilities of the Utility, System or Industrial Establishment with all 
equipment available, at the time of the annual Firm Power Peak Load, determined as 
the average kilowatt output for one hour with no allowance for outages of generating 
units. 


Net Capability 


The sum of net generating capability and purchases of firm power under firm 
obligation from other utilities less deliveries of firm power under firm obligation 
to other utilities. 


System 


Two or more Utilities, Industrial Establishments or a combination of these, 
having interconnections for the exchange of power, which although they may be sepa- 
rately incorporated, are controlled, managed or operated by one principal. 
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SYMBOLS 


The interpretation of the symbols used in the tables throughout this 


publication is as follows: 
Yr Revised figures. 
.. Figures not available. 


... Figures not appropriate or not applicable. 


- Nil or zero. 


INTRODUCTION 


This report presents the results of the Annual Electric Power Survey of Capability and Load 
which was conducted in March 1965. The survey covers all producers of electric energy in Canada which 
generate 10 million kwh. or more per annum. This report, therefore, covers the same group of firms 
which provide the statistics for the monthly "Electric Power Statistics" report (catalogue No. 57-001). 
The report is organized in such a manner that there is a direct comparison and link with the monthly 
"Electric Power Statistics" in that the generation figures are common to the two publications: Any 
differences are due to late revisions. 


There are approximately 150 responding firms in the group, about half of which are utilities and 
half industrial establishments. The combined group accounts for 99.5 per cent of all generation, and 
all the imports and exports. The utilities group contributes approximately 80 per cent of the genera- 
tion to the Canada total. 


The survey is carried out in co-operation with the Canadian Electrical Association, Area 
representatives of the Association collect and edit the returns, which are forwarded to the Dominion 
Bureau of Statistics for final revision, editing, and compilation. The assistance received from the 
Canadian Electrical Association and its members has been invaluable. 


Review of Survey Results 


Total net generating capability in 1964 for firms which generate over 10 million kwh. per year 
increased 547,000 kw or 2.15 per cent to 26,025,000 kw. The forecast years 1965-69 indicate an anti- 
cipated growth of 11,543,000 kw. or a compound growth rate of 7.62 per cent as compared with the 1954- 
1964 growth rate of 6.92 per cent. Thermal capability is expected to grow at the rate of 12.7 per cent 
in the forecast period compared with 14.2 per cent in the previous ten year period, while hydro- 
electric capability is expected to increase at 5.9 per cent compared with 5.5 per cent in the previous 
ten years. The reversal of downward trend in hydro-electric capability which has been evident in the 
past few years is due to the large power projects which are now under construction in relatively remote 
areas and which will be put into service in the forecast years. The hydro-electric capability forecast 
figures do not include the Hamilton Falls development in Labrador. Ninety-four per cent of the thermal 
capability growth will be in conventional steam plants. 


The first nuclear capability is forecast for 1967. The nuclear capability does not include the 
20,000 kw. plant at Rolphton, Ontario, which is an experimental plant and therfore is no longer con- 
sidered part of the capability. However, energy generated in this plant has been fed into the system 
and is included in Table 1. 


In 1963 it was forecast that the net generating capability in 1964 would be 26,759,000 kw. or 
734,000 kw higher than that actually obtained. This indicates that the completion of some plants has 
been delayed until 1965. The 1964 capability was significantly below the 1963 forecast in Ontario, 
Manitoba, Alberta and British Columbia. 


The largest absolute growths in generating capability for the five forecast years are indicated 
for Quebec - 3,683,000 kw; Ontario, 3,517,000 kw; British Columbia 1,752,000 kw, and Alberta 822,000 kw. 
Eighty-five per cent of the increased generating capability in Quebec will be hydro capability. Ont- 
ario plans to increase its capability by adding 398,000 kw hydro and 3,119,000 kw in thermal capability, 
including 200,000 kw nuclear. British Columbia is forecasting an increase of 1,374,000 kw in hydro 
capability and 378,000 kw in thermal capability while Alberta estimates increases of 340,000 kw and 


482,000 kw in hydro and thermal capability respectively. 


In the period from 1954 to 1964 the growth rate of firm power peak load in Canada was 7.08 per 
cent. This growth rate is expected to drop slightly to 6.92 per cent during the forecast years 1964 to 
1969. During the forecast period the indicated reserve is expected to increase from 3,379,000 kw in 
1964 to 5,959,000 kw in 1969. The indicated reserve, stated as a percentage of firm power peak load, 
amounted to 14.9 per cent in 1964 and is forecast to reach 18.9 per cent in 1969. 


Indicated reserve data does not take into account reduction in generating capability due to 
adverse flow conditions such as ice, low water, etc., which occur during the peak load season. In 1964, 
this reduction in generating capability amounted to about 690,000 kw with Quebec accounting for 68.9 
per cent, Ontario 28.0 per cent, Newfoundland 1.8 per cent and British Columbia 1.3 per cent, 


Firm energy requirements increased 10.3 per cent from 117,254 million kwh. in 1963 to 129,362 
million kwh. in 1964 compared with a growth of 6.8 per cent in the previous ten year period and a 
forecast growth rate of 6.6 per cent for the period 1964-1969. The additional firm energy requirement 
was supplied by an increase in net generation of 12,632 million kwh. Net exports increased by 508 
million kwh in 1964 and secondary energy delivered within Canada rose by 16 million kwh. 


Concepts and Definitions 
Table 1. Capability, Firm Power Peak Load and Energy Requirements: 


The generating capability and firm power peak load concepts are virtually unchanged from 


previous reports. Generating capability measures the expected power of all available generating 
facilities of the province (or nation) at the time of one-hour firm peak load for each of the respond- 
ents, This may differ from the generating capacity as measured by the name plate rating of the equip- 
ment and published in the "Prime Mover and Electric Generating Equipment" report. 


The variations between generating capability and generating capacity may be caused by high 
water in reservoirs resulting in a higher water head and greater generation than the name plate capacity 
the impossibility of placing all pieces of equipment on the line at the same time, low water, ice, or 
some equipment being considered unreliable, thereby resulting in generation below capacity. 


All figures in Table 1 of the report are calculated at the time of the one-hour peak load for 
each of the respondents. As a result, capability and peak loads are non-coincident (the arithmetic sum 
of theactual peak loads regardless of time of occurrence) and may be equal to, or greater than, the 
coincident peak load for each of the provinces. Insofar as the utilities have about 80 per cent of the 
load of the nation and most of the peak loads occur in December, the variation from the coincident peak 
will not be too great. Two major systems which account for almost 40 per cent of the capability have 
only a slight variation between their coincident and non-coincident peak loads, Of thirty major 
systems serving Canada, nine had peak loads on December 21, eight on other dates between November 30 
and December 31 and thirteen outside this period. 


Receipts and deliveries of firm power used in calculating net capability are the interprovincial 


and international transfers of power under firm contracts, or the best estimate of firm obligations 
possible in the absence of contracts. The actual receipts and deliveries of firm and secondary power 
are taken into account in the calculation of firm power peak loads. 


Peak loads are the total demands within a province after all inter-changes have been taken into 
account to remove any duplication. The peak loads include all electricity consumed by ultimate 
customers, line losses, and manufacturing plants own consumption, but do not include generating station 
service which is deducted before arriving at generating capability. Firm power peak loads exclude the 
secondary or surplus energy used by ultimate customers on an interruptible basis, as these are not firm 
obligations. 


Indicated shortages (line 15, Table 1) are a measure of the firm power commitments that a 
system was not able to meet at the time of its peak load. 


The indicated power reserve of a province (shown in Table 1) is the reserve after all firm 


obligations and shortages have been met or received. It is the difference between net capability and 
total firm peak load within the province or gross capability less firm power peak load on the province, 
and is a measure of the industries' ability to satisfy demands of a province and meet contingencies. 


Since not all systems are fully interconnected, the reserves of power shown cannot always be fully 
utilized. 


Net generation figures which are identical with the figures presented in the monthly "Electric 
Power Statistics" report (or revisions thereof) are exclusive of station service and, for 1964, are 
subdivided by type of generation. No forecasts of generation are given for 1965-69. 


Although complete historical figures are not currently available, it is expected that they will 
be included in future reports, 


Firm energy receipts and deliveries are the actual receipts and deliveries under firm contracts 
or obligations. 


Secondary energy delivered within the province is the surplus energy sold at time of low 


demand and when surplus generating capability is available. This energy may be interrupted at any time 
and, consequently, sells at very low rates, generally for use in electric boilers. 


Firm energy available is the measure of primary demands of electric energy, including residen- 
tial, commercial and power sales, and all line losses after deducting net exports. It is an important 
economic indicator and, as such, is of major importance in forecasting. 


Indicated shortage (line 38, Table 1) is an estimate of the total quantity of energy a system 
was unable to deliver due to its inability to meet firm power commitments during the year; no shortages 
have occurred since 1957, 


Firm energy requirements are a measure of the needs for electric energy that have been or can 
be met (firm energy available) and those that cannot be serviced (shortage). 
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GLOSSARY OF TERMS 


Firm Energy Requirement 


Energy required to meet firm obligations, or for use in own industrial plant 
other than in electric boilers. 


Firm Power 

Maximum power always to be available, short of major outages caused by storm, 
explosion, strikes, etc. 
Firm Power Peak Load 


The annual Firm Power maximum average net kilowatt load of one hour duration 
within the Utility, System or Industrial Establishment. 


Firm Obligations 


Shall include only maximum commitments under contract agreements to accept or 
deliver power on an irrevocable basis or the best estimate of firm obligations in 
the absence of contracts. 


Indicated Demand 
The sum of firm power peak load and indicated shortage. 
Indicated Reserve 


Net capability less indicated firm power peak load within the province or 
gross capability less firm power peak load on the province. 


Industrial Establishment 


A firm which generates power primarily for use in its own plants. 


Net Generating Capability 


The maximum net kilowatt output (after station service) available from the 
generating facilities of the Utility, System or Industrial Establishment with all 
equipment available, at the time of the annual Firm Power Peak Load, determined as 
the average kilowatt output for one hour with no allowance for outages of generating 
units. 


Net Capability 


The sum of net generating capability and purchases of firm power under firm 
obligation from other utilities less deliveries of firm power under firm obligation 
to other utilities. 


System 


Two or more Utilities, Industrial Establishments or a combination of these, 
having interconnections for the exchange of power, which although they may be sepa- 
rately incorporated, are controlled, managed or operated by one principal. 


CEA 
ELECTRIC POWER STATISTICS COMMITTEE PERSONNEL 


1964-1965 


Chairman - G.H. Thompson, Calgary Power Ltd., Calgary, Alta. 
Vice-Chairman - To be appointed 


Policy Subcommittee 
Chairman o be appointed. 
. Fairchild, Canadian Electrical Association, Montreal 
. Fallis, Manitoba Hydro, P.O. Box 815, Winnipeg 1, Man. 
. Hambley, HEPC of Ontario, 620 University Ave., Toronto. 
. Harrington, N.S. Light & Power Co., Halifax, N.S. 
. McGrail, N.S. Light & Power Co., P.O. Box 848, Halifax, N.S. 
. Lessard, Hydro-Quebec, 75 Dorchester Blvd. W., Montreal. 
. Steede, B.C. Hydro & Power Authority, 970 Burrard St., Vancouver, B.C. 
. Tweeddale, N.B. Electric Power Commission, Fredericton, N.B. 
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N.S. Crerar, Saguenay Power Co., P.O. Box 6090, Montreal. 
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Chairman 1. G.H. Thompson, Calgary Power Ltd., P.O. Box 190, Calgary, Alta: 
2. J.C. Antliff, Hydro-Quebec, 75 Dorchester Blvd. W., Montreal. 
3. V.R. Berlinguette, Dominion Bureau of Statistics, Industry Division, Ottawa. 
4. R.L. Borden, Dominion Bureau of Statistics, Energy Statistics Section, Ottawa. 
5. N.B. Cameron, Manitoba Hydro, P.O. Box 815, Winnipeg 1, Man. 
6. A.J. Cyr, N.B. Electric Power Commission, Fredericton, N.B. 
7. W.K. Murray, N.S. Light & Power Co., Halifax, N.S. 
8. W.S. Preston, HEPC of Ontario, 620 University Ave., Toronto 2, Ont. 
9. W.A. Reed, Saskatchewan Power Corporation, Regina, Sask. 
10. K.G. Richardson, (IAC rep.) National Energy Board, 969 Bronson Ave., Ottawa. 
11. B.T. Sansom, Shawinigan Water & Power Co., P.O. Box 6072, Montreal. 
12. J.E. Underhill, B.C. Hydro & Power Authority, 970 Burrard St., Vancouver. 
13. M.M. Williams, Calgary Power Ltd., P.O. Box 190, Calgary, Alta. 
Cg-Ordina Pa 
Chairman .B. Gander, Montreal Engineering Co., P.O. Box 250, Place d'Armes, Montreal. 


.C. Antliff, Hydro-Quebec, Montreal. 
.L. Borden, Dominion Bureau of Statistics, Ottawa. 
.B. Cameron, Manitoba Hydro, P.O. Box 815, Winnipeg 1, Man. 
Cornish, Deputy Manager, City of Calgary, Electric System, 2808 Macleod 
Trail, Calgary, Alta. 
.K. Murray, N.S. Light & Power Co., Halifax, N.S. 
.S. Preston, HEPC of Ontario, Toronto. 
.T. Sansom, Shawinigan Water & Power Co., Montreal. 
.E. Underhill, B.C. Hydro & Power Authority, 970 Burrard St., Vancouver, B.C. 
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